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“ Where by the way, he that observeth the rudimental spring of seeds, shall finde strict rule 
. . . How little is required unto effectual generation, and in what diminutives the plastick 
principle lodgeth, is exemplified in seeds, wherein the greater mass affords so little comtroduc- 
tion. . . The exiguity and smallness in some seeds extending tc large productions is one of 
the magnalities of nature, somewhat illustrating the work of the Creation, and vast production 


from nothing.” 


Sir Thomas Browne, ‘“‘ The Garden of Cyrus,” 1652. 


EDITORIALS 





American Selling 


L_ONG, long ago we made our first acquaintance with the 
miracle of American methods of selling (no miracle to the 
loneliest worker of that country, but still unknown to most 
Europeans). We were sitting with a couple of enormous 
Texan oil-well riggers some 50 yards to windward of a hole 
in the ground ‘some 800 miles due south as a strong crow 
might fly from Galveston, the town of their birth, and some 
5,000 miles W.S.W. as a still stronger crow might fly—from 
ours. We were waiting patiently for a few million gallons of 
petroleum to fly into the air from the bowels of the earth 
and the talk veered round to, of all things, shirts and collars 
and ties, and how to get them. In the twinkling (or was it 
the winking?) of a Texan’s eye, there was placed on my knee 
in this clearing in the Mexican jungle, a stupendous tome, 
magnificently printed, prolifically colour-illustrated with 
indexes, annotations and numbers relating to a vast collection 
of useful and not so useful objects from tinned peaches to 
piano-accordions, silk shirts to automobile mudguards, and 
mahogany cake-stands to steel fox-traps. And, to cap it all, 
two American gentlemen, Messieurs Sears and Roebuck (such 
were the names on the covers and on every page), promised 
to send us anything we chose, wherever we were, on receipt 
of the dollars (or equivalent pounds, pesos, drachmas or 
milreis) marked quite clearly against each pictured and 
numbered object. After that preliminary encounter, from 
which we emerged with a set of most of the speeches of 
Mr. Abraham Lincoln for $0.65, and which we still cherish, 
we discovered that nearly all Americans carry a free copy of 
“ Sears-Roebuck ” or of the other great American catalogues. 

All this to relate how great is the power of the big stores in 
the U.S.A. in helping the wheels of industry to turn, and to 
yass on the news sent us by Mr. Langdon P. Williams, 
Director of Public Relations of the Society of the Plastics 
ndustry Inc., to the effect that the Society has iust honoured 
-he W. T. Grant Co. for sponsoring “Grant's Plastic Fair,” 
eld from March 2 to 8. During that week, in each of their 

90 stores throughout the U.S.A., this company featured 
plastic products in all windows and interior displays, and 
‘oupled this with a vast advertising campaign. Even the 
- ),000 employees played their part, wearing badges promoting 
* Grant’s Plastic Fair.” 

In congratulating the Grant Co. on this stupendous 
vork of teaching the public more about plastics and the 
S ciety of the Plastics Industry for expressing its overwhelm- 
int approval and gratitude, we are sure that its effect will be 
vestly beneficial and immediate. If it has been carried out 
in conjunction with the informative labelling campaign the 





Society is fostering, we shall await further news with even 
greater interest. 

The idea of stores aiding in this good work is not new, 
either in the U.S. or here, but it is the first time that it has 
been done on a nation-wide scale anywhere. Mr. Norris, of 
R. H. Windsor, Ltd., who now sells moulding machines but 
at one time was in the moulding industry itself, tells us that 
Lewis’s, of Manchester, held a “ plastics fair” about the year 
1936, and that results were most interesting. 

More recently, in fact immediately after the war, 
Mr. Gilland, of Selfridges, Ltd., approached us with a similar 
suggestion and we, in turn, tried to interest authority in the 
plastics industry itself. Sadly and oddly enough, the time 
was considered inopportune, but we have always regretted 
that such a probably fruitful seed was not sown. To us the 
idea has always appealed as an adjunct or in contrast to the 
normal Fair, since the buying public is reached in surround- 
ings that are perfectly normal to them, and not in the 
strangeness of an Exhibition. Furthermore, there is a much 
closer relation to hard sales which we all desire. It is a 
method of propaganda that might well be employed in 
conjunction with the proposed British Plastics Exhibition 
during the Festival in 1951, more especially since the main 
Technical Committee of the British Plastics Federation is 


giving serious attention to the problem of informative 
labelling. 


German Report, 1943 


W have recently translated a German report—known as the 

“ Borgwardt Report ’—which was compiled during the 
early months of 1943—that is, full three years after the war 
had begun. Unless our translation is poor, it appears to be a 
strange document, especially with regard to the very first para- 
graph. In view of what the Nazis promised to mete out to 
“ perfidious Albion,” it indicates either a strange absence of 
economic bias or an amazing understanding as to how the 
war would actually finish. It is entitled, “ Plastics production 
and consumption in Europe during and after the war.” 

“Tt is not known how large the present production of 
plastics in England is, but it may be presumed that increased 
capacity is available in the injection-moulding field, and that 
large quantities of p.v.c. are manufactured by the Goodyear 
process. Keen work has also been done in the field of poly- 
thene and polyamide production. The English have taken 
over chloroprene from the Americans. As far as existing 
production capacities remain intact, England must be regarded 
as a potent competitor after the war. 

“In Italy, Montecatini and Vetrocoke—in collaboration with 
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Fiat—are concerned with the production of modern plastic 
materials. Both firms have the necessary wide basis of inter- 
mediates and are eager to take German manufacturing licences. 
Italian p.v.c. production will be increased from 80-100 to 300 
tons per month, and production of polyvinyl acetate will go 
up to 400 tons of monomer. A polystyrene plant of 30 tons/ 
month capacity is under construction. Plant of unknown, but 
not very large, capacity is available for methacrylate. Only 
a few tons per month of cellulose acetate are produced, for 
injection moulding and superpolyamides for plastics are pro- 
duced only in small quantities. 

“It is clear from the foregoing considerations that Italy is 
building a plastics industry of her own and that most of the 
Italian market will be closed to us. 

“ The largest chemical organizations of France—Pechiney, 
St. Gobain, Ugine and Kuhlmann—have no great interest in 
the field of modern plastics, nor are they adequately provided 
with a range of raw materials. The only firm which we must 
consider as a serious competitor is Rhdéne-Poulenc. This 


“Hansard ” notes that Dr. Barnett Stross asked the Minister 
of Health in Parliament on March 16 “ whether he was aware 
that some dentists use plastic teeth for permanent dentures; 
iy and whether he will advise against this practice 
Defence on the ground that the teeth stain and wear away 
; in a short time.” A curious statement for a 
; __. doctor to make, and deserved the quite adequate 
reply that “ The terms of service for dentists permit the use 
of either acrylic or porcelain teeth of first-grade quality. I 
am advised that acrylic teeth of this quality do not stain and 
last as long as the average life of a denture.” It is probably 
true that some plastic teeth are faulty and it is obvious that, 
as ever, the operative words are “ first-grade quality.” 

* * * 


Mr. Bevan 


Talking to an engineer the other day elicited the interesting 
opinion that factory broadcasts had failed very completely 
as an incentive to more work, and that in one factory where 
the broadcast had been cut off, the work had 

to the immediately and very sensibly increased in rate 
Crooners 2nd improved in quality. I can well believe it. 
Never having had any love for the croonings of 
Frank Sinatra or for the frenzies of the Five Futile Flautists, 
and having suffered greatly from the blarings of the Wapping 
Old Stairs Cast Aluminium Alloy Band while trying to get 
technical information in factories, I trust this practice will 
cease forthwith. Of course, it has been presumed that this 
“‘ music ” raises the spirits of the workers, but I often wonder 
whether there has not been an increase in the accident rate, in 
deafness among workers and in poor workmanship, all due 
to it. 


* * * 


At about two-yearly intervals, when I suddenly get fed up, 
but mustn't say so, I pretend that urgent technical affairs drag 
me to the West Country and get me an invitation to Erinoid, 
Ltd., whose factory nestles in the lovely, peaceful 
Plastics valleys of the Cotswolds; here I can walk over 
FR wince ds Rodborough Common and breathe again. I 

started in °26 or °27, and I went again last 
month to see the company’s fine new laboratories, the new 
power distribution system in the casein plant, their latest 
developments in cellulose-acetate and p.v.c. production, and 
to catch the sound of running polystyrene in my ear. Things 
are moving, and Mr. Harvey tells me that one of their big 
cellulose-acetate customers in the Birmingham district is 
turning out so many and such excellent motorcar steering 
wheels covered with c.a. at very competitive prices that 
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medium-sized, remarkably active firm covers the whole range 
of modern plastics production. However, their working 
capacity is restricted so far, and further development is 
hindered, as it is throughout France, by the difficulty of 
obtaining raw materials. 

“ Present rates of French production are: polyvinyl chloride, 
30-40 tons per month; polyvinyl acetate, 150 tons per month: 
polystyrene, 100 tons per month. Capacities will, no doubt, 
be increased immediately after the war, so that the French 
market will also be largely covered by home production. 

“Spain has no plastics manufacturing industry worth men- 
tioning. We will have to share the limited Swiss market with 
France and Italy. 

“The following countries will provide us with export 
markets: Scandinavia, Holland, Belgium and Eastern and 
South-eastern Europe. 

“The remaining world market outside Europe will remain 
closed to us for a long time, and will later present difficulties 
due to American competition.” 


MOULDING POWDER AND SHOT 


American exports to the Scandinavian market have been dealt 
a hefty blow. That, as somebody has said before, is the stuff 
to give the troops! Another excellent reason for going west 
was to hear Dr. H. Barron give a talk at Stroud to the local 
section of the Plastics Institute on “Plastics and Corrosion 
Prevention.” He talked illuminatingly and as breezily as ever 
on temporary protections, including “ cocooning,” hot-dipping 
and film-coating for the storage and transport of valuable 
metal constructions and sheets. Incidentally, his own com- 
pany has devised a new hot-dip material which is not based 
on the ethyl-cellulose/mineral oil principle. I hope he sells 
a lot and thus saves us precious dollars. 


* * * 


The temporary suspension of the Key Industries Duty, so 
far as phenol and a few other chemicals are concerned, 
confirms that the material is again in short supply. The 

aforesaid suspension means, of course, that 

Phenol jmports are permitted and, indeed, it is stated that 

[Short some has been imported, but since the world is 

desperately in need of phenol for all sorts of 
manufactures and uses, with Gt. Britain and United States as 
the greatest producers, it is difficult to know where to turn for 
it. We ourselves, once the first of the world’s exporters with 
no dollars to spare, find our manufactures made from it 
increasing steadily. Phenolic resins, dyestuffs, disinfectants 
and many other chemicals take their share, and a wave of 
influenza or an increase in the world’s sheep production 
normally using cresol, may make a sudden and disquieting 
demand. We now have the new industry of nylon, which 
needs phenol for both its raw materials, adipic acid and 
hexamethylene diamine, via cyclohexanol. Roughly speaking, 
1 ton of phenol is needed for 1 ton of nylon, and since we 
shall soon be manufacturing 5,000 tons more nylon per 
annum, we shall need that additional quantity of phenol 
(presuming that all nylon will be made thus). Since our present 
production of phenol (coal tar and synthetic) is within the 
region of 14,000 tons, such a large increase in demand makes 
the-whole situation very difficult. On all accounts the phenol 
manufacturers have “done us proud” for, as Mr. Graesser- 
Thomas told us all in his Presidential address at the Plastics 
Institute Lunch in October, 1948, phenol production in 1927 
was about 3,000 tons and about 7,000 tons in 1939. To have 
reached the present level the efforts of both coal-tar phenol 
producers and the single factory that produces synthetic 
phenol deserve high praise. ‘Docssoppy. 
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Thermoplastics in 


Resilient Concrete 
By N. W. FARMER 


ESILIENT concrete is now an established material, which 

finds its chief use as a flooring medium. The composition 
of such floors is a concrete containing a thermoplastic resin, 
which is added to the concrete mix in the form of a dilute 
aqueous dispersion of polyvinyl acetate. This addition 
increases the flexibility of the concrete and also its adhesion 
to the base floor. Floors of a thickness of 3% to 7 in. have 
been successfully laid on an ordinary concrete base, and 
the resiliency obtained is equal to that of wood. 

Since these floors possess a high degree of elasticity, they 
show no tendency to develop cracks, as is the case when 
more rigid flooring materials are used. Large areas can be 
laid continuously, and expansion joints are not required. 
Various decorative effects can be obtained by the use of white 
or ordinary Portland cement, coloured fillers and different 
aggregrates. 

To explain this unique property of polyvinyl acetate 
emulsions, a short diversion is necessary. If a plasticized 
emulsion of polyvinyl acetate is spread in a thin layer on a 
glass plate and allowed to dry, a tough, elastic, continuous film 
is produced. If the experiment is repeated with the addition 
of cement and fillers, a continuous film of the resin is 
produced, with the aggregate, coated with hydrated cement, 
dispersed throughout the film. In other words, the concrete 
is dispersed in the resin. If, however, a mix be made using 
a much larger amount of cement and filler, a concrete is 
produced with the hydrated cement as the continuous phase, 
and dispersed throughout are particles of the elastic resin. 

In practice, both systems, viz., resin in cement, and cement 
in resin, exist side by side. The relative amount of each 
depends on the amount of polyvinyl acetate emulsion used 
in the mix. Too much polymer yields a product which will 
be so soft as to yield impressions of heavy furniture, whereas 
too little polymer gives a material approaching that of 
ordinary concrete in hardness and elasticity. 

It is easy to produce small experimental tiles of resilient 
concrete and ordinary concrete. If these tiles are mounted 
on a rigid base and then struck with a hammer, the concrete 
tile will fracture in several directions, whereas the tile made 
from resilient material will show only a slight impression 
of the hammer head. Due to the resiliency, the effect of the 
blow is spread over an appreciable area instead of being 
confined to the point of impact. 

For success in laying resilient concrete, the following facts 
are useful: Portland, Snowcrete or Cement Fondu cements 
may be used. The aggregate can be selected from a wide 
range, including granite from } in. to dust, Derbyshire spar, 
sharp sand, cork granules and vermiculite. The proportion 
of cement to aggregrate may vary from one-half to one-third 
by volume, depending on the fineness of the aggregate. 
Coloured pigments may be added also. If a warm floor is 
required, cork granules should replace part of the aggregate. 

Polyvinyl acetate emulsions suitably compounded for this 
work are manufactured by Vinyl Products, Ltd., of Carshalton, 
Surrey. These emulsions contain 55 per cent. of solids and 
for use should be diluted with water. For general work, 
one part of emulsion to two parts of water is used; if extra 
resiliency is required, the dilution need not be carried so far. 

The cement, colour and aggregate are mixed dry. The 
diluted emulsion is then added and mixed in until a soft putty 
consistency is obtained. The amount of emulsion required 
is about 20 per cent. of the volume of the dry ingredients. 
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The technique of laying a resilient concrete floor is much 
the same as for cement in common building practice. 


Some floor layers prefer a stiff mix, others a softer mix: the 
proportion of resin may, therefore, vary. 

The mix is applied on a suitable base to a thickness of 
is to } in. The surface obtained should be smooth and 
compact and should not require further trowelling Some 
workers, however, consider a final trowefling is necessary, and 
the time occupied varies with the method used. 

The floor before coating should be level; if not, this 
should be rectified with a cement-sand concrete. Whether 
the base be porous or not, it should be thoroughly soaked 
with water before the floor is laid. 

The properties of such floors can be varied and will depend 
on the content of polyvinyl acetate, the type and fineness 
of aggregate, the pigment and the cement used. It should 
be noted that the presence of the polymer reduces the usual 
dusty nature of concrete surfaces; if present in sufficient 
quantity, that trouble is eliminated. When properly laid, 
with a close surface, the floor will take and hold a wax polish. 
If the aggregrate is coloured, the surface may be ground, 
thus exposing the beauty of the broken store without altering 
the properties of the floor. 








. * ee 
Plastics in India 
E have received from B. L. Ghia and M. K. Ramchandani, 
hon. secretaries of the All India Plastics Manufacturers’ 
Association, a review of the Association's activities during the year 
1949, 

Two important events were the second All India Plastics 
Manufacturers’ Conference, and the second Plastics Exhibition, 
held in Bombay in March, 1949. A resolution passed by the 
conference, as well as the report of the delegation which visited 
the United Kingdom and U.S.A. during 1948, stressed the 
importance of setting up a central factory for the manufacture of 
raw materials, in order to put the Indian plastics industry on a 
self-sufficient basis. It is pointed out that the Association is 
willing to co-operate with foreign industrialists, and that the 
Government would not discriminate against foreign capital. 

Collaboration of the Association with various official bodies has 
resulted in an Indian Tariff Board recommendation—now 
adopted—that the plastics industry should be accorded “protec- 
tion” until March 31, 1953. 

During the year, 16 more firms have joined the All India Plastics 
Manufacturers’ Association. The industry as a whole has seen 
some increase on the injection moulding and extrusion side. There 
are now about 126 moulding presses, 145 injection machines, and 
13 extruding machines in production, using a total of 3,600 tons 
of thermoplastic moulding powder, 2,500 tons of thermosetting 
moulding powder, and about 250 tons of semi-finished sheets, rods, 
etc., for fabrication. 
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Building with Honeycomb Plastics 
By G. MAY 


The ‘‘ pre-fabricated’’ dwelling, generally regarded as a 
temporary structure, has been an outstanding example of 
utilizing factory production methods in providing a stopgap to 
the acute housing shortage. With the introduction of 
plastics, combined with weight-saving technique as used in 
aircraft construction, buildings which promise to be of a 
more permanent type are now being developed. 


With due respect to accepted methods of building, and 

with particular reference to brick, which is probably the 
oldest of all structural materials, present-day problems demand 
the consideration of new ideas which will satisfy the urgent 
need for economical and speedy erection of buildings of all 
types. 

Many ingenious systems for the mass production of pre- 
fabricated houses have been devised and to-day it would be 
natural to expect synthetic materials to be more extensively 
applied to the building industry. Moulded and laminated pro- 
ducts represented by accessories in great variety have already 
been employed for many years, and are no longer regarded 
as substitutes for wood or metal, but are appreciated and 
specified according to their own particular characteristics. 

In theory, there are many possible combinations of plastics 
from which a building could be constructed; given a free 
hand an architect would have no great difficulty in‘ designing 
a structure which would be both durable and most pleasing 
to the eye. The main obstacle to the final accomplishment of 
such a visionary project, however, would be the question of 
economics, as the costs of synthetic materials, weight for 
weight, are entirely out of keeping with those normally associ- 
ated with building. Yet once the idea of “ dead-weight ” con- 
struction is abandoned, this apparent drawback becomes 


eliminated when weight-saving methods evolved by the air- 
craft industry are fully considered. 

The application of low-density, expanded materials to sand- 
wich construction has been developed extensively during recent 


years and the most favoured core, consisting of resinated paper 
in honeycomb form, is now referred to as possessing the 
highest strength-weight ratio of any structural material which 
has been so far discovered. This is the result of thorough and 
painstaking research and experimental work carried out at the 
Royal Aircraft Establishment, Farnborough, and with which 
the writer has been closely associated. The material is manu- 
factured, under the trade name “ Dufaylite,’ by Dufay- 
Chromex, Ltd., at their factory at Elstree, Herts. 

Apart from the extreme lightness of resinated paper cores, 
their technical efficency is due to treating paper base with 
phenol-formaldehyde resin during process of manufacture, 
and the economic feature to be appreciated is that the quantity 
of synthetic material evenly distributed throughout the struc- 
ture may be as low as 4 oz. per cubic ft. 

Combined with “ skins ” of high-density materials, also incor- 
porating plastics, honeycomb cores of a suitable thickness 
produce stable laminates most suitable for the wall and roof 
sections of buildings. 

Designers of prefabricated buildings already appreciate the 
advantages of sandwich construction technique which has been 
established and so successfully applied by the aircraft industry. 
During the past year, a very considerable practical develop- 
ment programme adopting this method has been carried out 
by the Building Construction Division of Air Conditioning and 
Engineering (N.I.), Ltd., in their works at Laurelvale, Tand- 
ragee, County Armagh, Northern Ireland. The writer is 
indebted to the company’s chairman, Mr. K. L. Watson, for 
permission to record the work to date and to describe the 
unique features of an original and most promising type of 
construction. 

The vitally important need to accommodate the educational 
requirements of the rising generation has prompted Mr. E. W. 
Rundle, managing director of Air Conditioning and Engineer- 
ing (N.I.), Ltd., to create a unit system, which, admirable in its 
simplicity, is ingeniously flexible and may be used either as 
single units, combined units, or as exitensions to existing 
school buildings. 

Based on a recognized grid plan, the squat “ T ”-shaped 
units each comprise a main classroom complete with accessory 
offices. For example, one unit, independent in itself, can be 
used as an infant school, or a series of units may be linked 
together to form a larger building, As window, door and 
solid panel sections are interchangeable, structural modifica- 
tions and additions are readily accommodated. 

From the architect’s point of view, the “T-shaped units 


Fig. 1. — Typical 
laminates for 
building construc- 
tion. (Left) 13-in. 
“‘ Dufaylite ” core, 
bonded to ;j-in. 
sheet asbestos. 
(Right) 2-in. “ Du- 
faylite” core, with 
j-in. resinated 
hardboard skins. 
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suggest themselves to a great variety of predetermined arrange- 
ments and with panel sections also interchangeable, the system 
is most versatile and adaptable to individual design. 

As well as overcoming disadvantages found in many of the 
earlier “ pre-fabs,” the creator of the “ Aircon” scheme has 
also been deeply conscious of providing both teachers and 
scholars with a high degree of comfort at a much lower cost 
per pupil than would be possible by using traditional building 
methods. 

The central feature of each main room is a large adjustable 
blackboard framed on both sides by spacious, full-height 
cupboards. Maximum natural light and ventilation are pro- 
vided by high windows occupying the full length of the two 
main walls. Artificial light is given by ceiling-fitted 
fluorescent tubing and an efficient installation of “ Vectair ” 
units ehsunres warm or cool air conditioning which may be 
regulated at will. In addition, a feature particularly worthy 
of mention is the special thought given to the hot-air driers 
fitted to the scholars’ coat racks in the cloakrooms. 

The principal factory-made components of the structure 
consist of sandwiched honeycomb sections interlocked with 
an aluminium-alloy framework, using a patented system 
incorporating an efficient weatherproof cover joint allowing 
for expansion and contraction. 

Due to the consistency in thickness of the resinated paper 
honeycomb core, the wall and roof sections are fabricated by 
a simple and practical process. In the first instance, skins are 
coated with a cold-setting adhesive specially developed for the 
purpose by the writer, and after the “ Dufaylite” core has 
been sandwiched between each pair of skins, the assembled 
panels are stacked horizontally on a level concrete base. No 
more than contact pressure is required, as in effect, the 
accumulated panels serve to form their own “ press,” the only 
necessary addition being to apply accessory weights as 
required to the top skin of the uppermost panel in order to 
establish contact between skins and core. In this state, the 
sandwiched materials are left overnight until the adhesive has 


Fig. 3.—Roof section 
utilizing honeycomb 
core, showing detail 
of ridge capping. 
(Scale: half linear.) 


Fig. 2. —Section® 
showing the assembly & 
of laminated wall § 
panels to framework 
and the application of 
outside cover strip 
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Fig. 4.—Detail of panel and framework assembly, showing window- 
sill and cover channel. 


set and after a period of 24 hours at room temperature, the 
laminated panels are bonded and ready for trimming or 
cutting to required sizes. 

Where increased thermal insulation efficiency is desired, it 
is possible to fill the honeycomb cells with comparatively 
inexpensive flocculent or granulated materials as the panels 
are being laminated. A report of tests made at the National 
Physical Laboratory shows the comparative values for both 
filled and unfilled honeycombs. For these tests, the results 
of which are published in this article, “ Vermiculite” was 
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used as a filler. This mica-like mineral substance is imported 
in its natural form from South Africa, and is expanded in this 
country to resemble granules with the appearance of tiny con- 
certinas. Other materials with favourable thenmal insulation 
characteristics, and found to be satisfactory for filling honey- 
comb cores, include granulated cork and _ expanded 
urea-formaldehyde. 

There is a wide range of thin sheet materials available for 
use as skins, which are to be stabilized by laminating to the 
honeycomb core, and for building purposes thicknesses of 
from 4 in. to } in. are preferred. In making school units for 
the Northern Ireland Ministry of Education, Air Conditioning 
and Engineering (N.I.), Ltd., have used for their particular 
laminated sections, resin-bonded wood pulp and asbestos 
board for the outer skins and hardboard for the inner skins. 
Where exceptionally hard-wearing surfaces are required, the 
latter is faced with “ Formica,” which in addition to its high 
resistance to abrasion and scratching is supplied in most 
pleasing decorative finishes. 

After fulfilling an extensive experimental programme, the 
first school unit section was assembled at the company’s 
factory at Tandragee, and this created very considerable 
interest at the open day held for its inspection. Up to the 
time of writing, complete school extension prototypes have 
now been erected on their respective sites ready for final 
structural tests to be carried out officially by the Ministry of 
Works. 

Apart from resin impregnation of the expanded structural 
core and the sheet materials employed in fabricating the panel 
sections, plastics also provide a synthetic stone-finish paint 
which is applied to the outside of the buildings after erection. 

With the above indications, it is reasonable to foresee 
plastics functioning even more extensively in building in the 
future, especially when the respective qualities of each par- 
ticular synthetic material become more fully appreciated. 

Creative designers may feel handicapped at times by the 
existing code of building standards when considering the use 
of plastics applied structurally, and it would be most enlighten- 
ing if there existed a closer official understanding of the way 
in which they have contributed to the production of many 
famous aircraft. On behalf of the latter industry, research 
and development was, of necessity, accelerated during the 
war and has been continued in the post-war years. The 
industry has greatly favoured the use of both thermoplastic 
and thermosetting plastics, not only as moulded components 
but also in their sheet and expanded forms. Further examples 
are the combination of synthetic resins with natural and 
artificial fibres to produce a variety of laminated structures. 
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Fig. 5.—View of class-room section, erected on foundation ready for official 
structural tests. (The presence of the compressor is a reminder that screwing 
and riveting during assembly are done with pneumatic tools.) 














Fig. 6.—Interior view of class-room, ready for 
laying the wood block flooring. Buttress 
and panel cover joints are clearly seen. 









Approval of materials used for aircraft construction is given 
only after exhaustive strength tests have been made, and 
specifications also provide for their suitability in extreme 
temperatures in order to comply with tropical and arctic 
requirements. 

In adapting aircraft sandwich construction technique to 
building, Air Conditioning and Engineering (N.I.), Ltd., have 
led the way in producing a school calculated to be approxi- 
mately only three-sixteenths the weight of a brick structure. 
This system not only serves to use materials economically, 
but also reduces physical effort in manufacture, transport 
and erection. By the elimination of deadweight principles, 
the export of factory-made sectional buildings of high quality 
can be clearly visualized as a practical proposition. 

Considering the high costs involved in development work, 
the enterprising efforts of the company have been most 
courageous, and while their prototypes have consisted of 
school buildings, it needs little imagination to foresee that the 
basic principles will apply equally well to bungalows, factories, 
hospitals, warehouses and other buildings. 

In preparing drawings used to illustrate this article, the 
writer wishes to acknowledge much assistance from Mr. J. 
Browne, of Air Conditioning and Engineering (N.I.), Ltd., 
and Mr. R. O’Rourke, of Dufay-Chromex, Ltd. 








Acrylic Number Wheels 


O years ago we reported the use of polystyrene as an alterna- 
tive material to tin alloy for the manufacture of precision 
number wheels and pinions of direct-reading meters, such as 
electricity, gas and water meters (“ Plastics,” April, 1948, p. 188). It 
was pointed out that the plastic material had better properties than 
the metal under damp conditions, that its wide possible colour 
range could be used to give clearer readings, and also that the 
plastic wheels and pinions could be produced very economically. 
However, polystyrene units could not replace tin alloy universally 
for two reasons: -(a) Polystyrene does not give reliable service 
above 50 degrees C.; (b) it is attacked by petrol, a solvent 
commonly used by electricity undertakings for cleaning purposes. 
To overcome these disadvantages, H. J. Thormann Engineering 
Co., Ltd., manufacturers of these plastic components, collaborat- 
ing with Imperial Chemical Industries, Ltd., Plastics Division, have 
developed a method of moulding the wheels and pinions from 
acrylic moulding powder. Changes in technique included. the 
manufacture of a special injection-moulding machine. The acrylic 
units now made have enhanced mechanical and electrical proper- 
ties and better dimensional accuracy. Further, they stand up to 
more severe temperature conditions and resist attack from petrol 
cleaning agents. 
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Applications of Expanded Plastics 


Developments in the United States 


We have received from Mr. Langdon P. 
Williams, director of public relations, The 
Society of the Plastics Industry, New York, a 
copy of the paper on “ Applications of Expanded 
Plastics’’ which Dr. Howard R. Moore, of the 
Radome Development Branch, Aeronautical, 
Electronic and Electrical Laboratory U.S. Naval 
Air Development Centre, recently delivered 
before the Plastics Seminar at Washington. 
This paper is a notable contribution to present 
knowledge on expanded plastics, and we take 
this opportunity of givingg lengthy , extracts 
from it. 


N attempting to reduce the cost of sand- 
wich constructions, the possibility of 
using self-fabricated foamed cores has 
always been attractive, because of the 
potential savings in reducing labour costs. 
The placement of mechanical cores such 
as “ Fiberglas ” honeycomb in contoured 
surfaces, as encountered in radomes, 
requires considerable time and patience, 
even in the hands of experienced opera- 
tors. Ways and means of providing 
“ foaming-in-place ” compositions for a 
variety of structural foams, as also vari- 
ous low density products having proper- 
ties suitable for thermal, acoustical and 
electrical insulation, are therefore to be 
expected. 

Radomes are protective housings for 
radar antennae and auxiliary electronic 
equipment. 
effective in transmitting short wave- 
length electro-magnetic energy at all 
angles of incidence. In addition, they 
must sustain severe aerodynamic loading, 
and survive rigours of high temperatures, 
rain erosion, icing, and concussion of gun 
blast. 

The war-time pioneers on radar at 
Massachusetts Institute of Technology 
soon recognized the advantages of using 
foamed-in-place cores in order to satisfy 
immediate needs for high-speed produc- 
tion. However, no practical applications 
of the foamed-in-place principle were 
made prior to 1944, when several hundred 
nose radomes were produced for use on 
the Navy night fighter known as the 
Gruman Tigercat. These radomes were 
of sandwich construction, and were of 
“ Fibreglas ” impregnated with polyester 
resin and a polyester foamed core, the 
foaming agent being ammonium carbon- 
ate. 

In this early application of the foam- 
ing-in-place principle, the German 
developments on alkyd di-isocyanate 
foams had not been reported. 

Expanded polyester resin foams were 
brittle and did not have uniform texture, 
because of the difficulty of dispersing the 
blowing agents uniformly throughout the 
mass and the necessity of delicate adjust- 
ments in synchronizing the curing tem- 
perature of the resin with the decomposi- 
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tion temperature of the alkali carbonate 
blowing agents. Nevertheless, radomes 
produced in this manner met the immedi- 
ate war-time emergency. 

While practically every type of thermo- 
plastic and thermosetting resin has been 
successfully foamed, there are only five 
types which are being produced commer- 
cially at the present time. These types, in 
the probable order of volume of indus- 
trial production, are sponge rubbers and 
other elastomers, polystyrenes, phenolics, 
ureas and vinyls. None of these types in 
their present forms and processing tech- 
niques is suitable as core material for 
all types of microwave radomes; how- 
ever, all of them are eminently suited for 
the specific industrial applications for 
which they were intended. 


Sponge Rubbers and Other Elastomers 


The open-cell non-rigid sponge rubbers 
are obviously unsuitable. This type com- 
prises by far the largest quantity of 
expanded rubber, since it is estimated that 
well over 200,000 tons have been pro- 
duced annually since the close of the war. 
Chemically blown sponge of this type is 
widely used for upholstery, mattresses, 
train and bus seats, and in the automo- 
tive industry for weatherseals, seat 
cushion pads and vibration dampeners. 
There are indications, however, that this 
grade is being replaced by the closed-cell 
non-rigid type for gaskets and seals in 
the automotive industry. The closed-cell 
types are particularly noted for their 
resistance to moisture and water penetra- 
tion, which makes them attractive for use 
in the fields of refrigeration, flotation and 
buoyancy. 

The closed-cell rigid ““Hycar” types 
were used extensively during the war for 
radomes and are continuing their peace- 
time uses in the fields of refrigeration, 
aeroplane fuselage, life net floats and 
other applications requiring uniform per- 
formance over a wide temperature range. 
The Virginia Rubatex Division of Great 
American Industries is currently manu- 
facturing an insulation grade having an 
average density of 4.8 lb. ver cu. ft. and 
softening temperature of 140 degrees F., 
although heavier grades are available 
with softening temperatures of 200 and 
300 degrees F. Aside from fabrication 
difficulties, these types might be of dis- 
tinct interest for radomes, especially if it 
should be found possible to substitute a 
reinforced rubber composition for the 
“Fiberglas” skins now used. 

The U.S. Rubber Co. is also active in 
this field with its recent announcement of 
four expanded “ Royalite” rubbers made 
from copolymers of styrene and butadiene 
with acrylonitrile. These foams have 


good mechanical properties and excellent 
water and petrol resistance, and are 
undoubtedly satisfactory for use in 
pontoon floats, anchorage buoys, sound-. 
proofing installations, and for general 
structural uses. It is expected that they 
can be used satisfactorily in radomes. 
except where high surface temperatures 
are a factor. These materials have heat 
distortion points ranging from 94 to 
131 degrees F. 

An interesting development which 
warrants further attention is the process 
developed by the Sponge Rubber 
Products Co. during the war, in collabo- 
ration with U.S. Plywood Corporation. 
for converting soft precured “Hycar~ 
rubber to the rigid state in typical 
“ Fiberglas” assemblies by heating with- 
out pressure for 2$ hours at 290 to 
300 degrees F. Satisfactory adhesives 
apparently were found for cementing the 
hardened cores to “Fiberglas” skins. 
Sponge rubber formulators should be 
urged to consider further the possibilities 
of developing mastic rubber composi- 
tions or other elastomers capable of 
subsequent expansion after placement in 
moulds to form rigid cellular foams from 
this or analogous processes. It-is con- 
ceivable that such materials and methods 
will give the desired physical properties 
and uniformity in density throughout the 
radome, and at the same time furnish a 
rapid production technique. 

Certain grades of cellular hard rubber 
are being successfully used by Hamilton 
Standard Propellers and other manufac- 
turers of hollow steel propeller blades. 
However, the high gas pressures gene- 
rated by the expanding rubber foams 
must be counteracted by restraining dies 
contoured to the same shape as the pro- 
peller blades. These dies are very expen- 
sive and tedious to make. For this 
reason, propeller blade manufacturers are 
turning their attention to more suitable 
foaming-in-place compositions which 
expand by virtue of a chemical condensa- 
tion reaction, like the alkyd di-isocyanate 
foams. 

Polystyrene Foam 

“Styrofoam,” manufactured by the Dow 
Chemical Co., has long been established 
as an excellent thermal insulator for low- 
temperature insulation and other applica- 
tions where resistance to moisture 
penetration is a factor. The grades with 
very small cell size are best suited for 
water resistance applications, and are 
decidedly better than cork board and 
other established heat insulators. Other 
applications are being made in the fields 
of buoyancy, display and novelties of all 
low density grades, where low compres- 
sive and tensile strength are . not 
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detrimental. A new experimental type has 
been recently announced with an 
A.S.T.M. heat distortion point 15 degrees 
F. above the standard. While heat dis- 
tortion values of 170 to 185 degrees F. 
may be satisfactory for most radome 
cores, the poor mechanical properties of 
polystyrene foams virtually exclude them 
from this field. 


Phenolic Foams 

Phenolic foams have been available for 
some time, but recent developments of 
foaming-in-place compositions by the 
General Electric Co. and the Westing- 
house Electric and Manufacturing Co. 
have brought these materials to the fore 
in the fields of low cost thermal and sound 
insulation. Presuming their successful 
adoption in the portable housing field, 
the savings in transportation costs alone 
will be enormous. One manufacturer is 
so enthusiastic concerning the possibilities 
that he has stated that the future of 
expanded plastics will be dependent upon 
systems capable of dispensing the com- 
ponents at the site of use and into the 
confines of the desired shape. The 
Westinghouse product requires prior 
heating to 350 degrees F. at the point of 
use, and such heating facilities, of 
course, must be provided. The General 
Electric product undergoes foaming by 
means of an exothermic reaction, and the 
partition to be foamed must be of 
sufficient size to permit generation of the 
maximum heat of reaction. Usually, 
cores of less than 1 in. in thickness cannot 
be foamed with this material. 

Phenolic foam compositions have the 
added advantages of high temperature 
resistance, low flammability, resistance to 
mould growth, and excellent water and 
chemical resistance. They cannot be 
considered to have a completely closed- 
cell structure, as shown by optical studies 
and appreciable moisture and _ water 
transmission properties. For this reason, 
they may not be quite so successful as 
the closed-cell rubbers in the field of low- 
temperature insulation, although they are 
probably equal to, or better than, fibre 
and cork boards, rock wool, hair felt and 
glass wool in this respect. Buoyancy 
applications may be limited for the same 
reason. 

The thermal conductivity factors of 
phenolic foams range from 0.20 to 0.28 
for materials varying in density from 0.6 
to 5 lb. per cubic ft. The mechanical 
properties may be considered satisfactory 
for densities in the range of 12 to 20 lb. 
per cubic ft.; it has, however, been found 
impracticable to attempt to apply the 
foaming-in-place technique to secure 
densities in excess of 5 lb. per cubic ft. 
All products in the 7 to 20 Ib. per cubic ft. 
range are supplied by the General 
Electric Co. in slab form only. The 
Bakelite Corporation has recently fur- 
nished samples of phenolic foam varying 
in density from 10 to.29.4 Ib. per cubic ft. 
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The Marblette Corporation has supplied 
a phenolic resin capable of foaming to 
produce a material with an average 
density of 15 lb. per cubic ft. by adding 
5 per cent. of a special “ hardener” and 
curing for 2 to 3 hours at 170 degrees F. 


Urea Foams 


During the war the Germans developed 
a lightweight foam for insulation pur- 
poses known as “Iporka.” Recently, 
the U.S. Rubber Co. has offered a new 
insulation material called “ Flotoform,” 
compounded from a blend of water- 
soluble acrylic and vinyl resins, as well 
as urea resins. This material is furnished 
in block form with a density of 0.8 to 
1.5 lb. per cubic ft. and has a shredded 
mass that can be used to fill irregular- 
shaped cavities. The cost of both types 
is low, compared to several other types 
of prefabricated cellular products made 
for insulation purposes, and the factor 
of thermal conductivity is lower than 
most insulants over temperature limits 
varying from 9 to 102 degrees F. It is 
odourless, mildew- and mould-proof, and 
fire resistant. 

Vinyl Foams 

The Germans also made considerable 
progress in the production of vinyl 
foams, by high-pressure blowing of 
various polyvinyl-chloride compositions 
with nitrogen gas released by the decom- 
position of “Porophor N.” It was 
possible to produce a variety of very 
uniform closed-cell foamed products by 
this method of all degree of rigidity. The 
blowing agent, however, was very toxic 
and extreme precautions were required in 
manufacturing operations to protect 
personnel. The foamed products were 
also toxic, because of the nature of the 
decomposition products resulting from 
pyrolysis. 

The vinyl foams are distinguished by 
their high degree of chemical and water 
resistance and their non-inflammability. 
Both European and American companies 
have succeeded in producing them in all 
degrees of rigidity and densities. Photo- 
graphs have been made at 12X magnifica- 
tion, which show the well-organized, 
discrete cell structure obtained with 
properly plasticized compositions and 
blends of vinyl with other resins. 

Several prefabricated polyvinyl- 
chloride foams, ranging in density from 
1.7 to 5.6 lb. per cubic ft., were recently 
submitted by Sponge Rubber Products 
Co. for test of their electrical properties. 
These properties were exceptionally 
good, but the compression-strength pro- 
perties were in the range of 15-25 lb. 
per sq. in., and hence unsuitable for 
radomes. All of the samples, however, 
showed good elasticity and low “com- 
pression set” characteristics. 

The Elastomer Chemical Corporation is 
producing a non-rigid type of vinyl foam 
known as “ Elastomer No. 105.” Because 
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of its excellent dimensional stability, oil 
and chemical resistance it has been recom- 
mended for use as a flexible mould 
material capable of casting objects with 
undercuts with a high degree of fidelity. 
This vinyl-type elastomer can be fur- 
nished in various densities, and is made 
by introducing non-toxic gases into the 
plastic mass, which contains a chemical 
blowing agent. The process is distin- 
guished by the fact that high gas pressures 
are unnecessary to produce foaming. The 
whipped cold mass can be discharged 
through a nozzle into any type of mould, 
or it can be applied uniformly on a mov- 
ing conveyor for conversion to foam by 
heating at normal pressures to tempera- 
tures of 220-280 degrees F. A curing time 
of five minutes is sufficient for each }-in. 
thickness of precured material. 

B. F.. Goodrich Chemical Co. has 
recently shown that the vinyl product 
known as “Geon Resin 121” offers 
attractive possibilities in the field of foam 
and sponge formation. The physical 
characteristics of the vinyl sponge pro- 
ducts have not yet been released, but it is 
presumed that they can be produced in 
both rigid and non-rigid modifications. 
The company has found that it is prac- 
ticable to prepare the foams by straight 
casting methods, a's contrasted to the high- 
pressure gas release methods hitherto 
used. Further work is under way in 
improving casting methods by means of 
“ flowing agents.” 

Distensible vinyl sponges might be used 
to advantage in athletic headgear, where 
perspiration resistance is desirable, and in 
life preservers, where personal comfort as 
well as long storage life and retention of 
buoyancy characteristics are required. 
The high degree of control recently 
obtained in manufacturing procedures 
indicates that these foams may fulfil the 
exacting requirements for flotation 
materials. 

It is conceivable that there will be 
renewed activity with expanded alkyd 
co-polymer resins of the “ polyester” 
class when improved organic blowing 
agents are used. These resins have been 
used to a limited degree for the produc- 
tion of foamed-in-place radome cores. 
Likewise, there may be increased activi- 
ties in the field of expanded polyvinyl 
formal if a method should be discovered 
for improving its heat resistance. Further 
examination of the properties of poly- 
methyl methacrylate and _ polyethylene 
foams may lead to the discovery of highly 
desirable properties for industrial and 
other uses. 


Alkyd Di-isocyanate Foams 


While the alkyd di-isocyanate foams 
have attracted a great deal of attention. 
because of their good mechanical and 
electrical properties, scant use has beer 
made of them in an industrial sense. Thi: 
is probably due to the high cost of the 
reacting meta toluene di-isocyanate 
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ingredient, which at present is produced 
only in experimental quantities. 

Shortly after the original German work 
on alkyd di-isocyanate foams and allied 
polyurethanes became available in 1944 
and 1945,!2 the U.S. Air Force initiated 
arrangements for special studies of the 
adaptability of this foam for radome use. 
These investigations are being continued 
at the present time, but thus far foamed- 
in-place radome cores based on the 
alkyd-di-isocyanate condensation have 
not replaced “ Fiberglas” honeycomb 
cores to any marked degree. Consider- 
able difficulty has been encountered in 


working out processing conditions for the- 


resinous batter to give a core of uniform 
density from the nose to the attachment 
section of the radome, and in securing 
the desired mechanical strength, adhesion 
and other physical characteristics at 
densities below 7 lb. per cubic ft. 

In like manner, the U.S. Navy negoti- 
ated arrangements with the Hamilton 
Standard Propellers Division, United 
Aircraft Corporation, in 1944, to develop 
foamed-in-place plastic fillers for hollow 
steel propeller blades. Alkyd = di- 
isocyanate foams.were actively investi- 
gated by this company late in 1945, as 
soon as further details on von Baeyer’s 
discoveries became available. 4578 As 
a result of these investigations, it was 
concluded in 1947 that alkyd di-isocyanate 
foams could not be successfully used in 
their present stage of development as a 
propeller blade filler, and that “ Hycar ” 
cellular rubber was preferable. The 
plastic foams were deficient since they 
could not survive the intense vibration, 
nor was their heat deformation suffici- 
ently high to prevent incipient fusion of 
the material within the blade in con- 
tinued operation. 

Meanwhile, Hamilton Standard Pro- 
pellers has continued to improve the 
alkyd resin component, and nas recently 
offered experimental samples for prepar- 
ing self-fabricating radome cores by the 
condensation reaction 

At the present time it appears desirable 
to consider the cross-linking functions of 
di-isocyanates analogous to the action of 
various styrene, vinyl acetate and other 
monomers in copolymerizing with the 
alkyd to produce solid “ polyester ” cast- 
ing resins. In tike manner, meta 
toluene di-isocyanate may be con- 
sidered to play the réle of a bi-functional 
monomer capable of reacting simul- 
taneously with the free, unesterified 
vydroxyl and carboxyl groups present in 
von Baeyer’s “ Desmophen” alkyd to 
produce the “ Moltopren ” foams. 

Technically, these foams are composite 
polyurethane-carbonamide polymers. In 
reference to the alkyd copolymers, how- 
ever, there is an important difference. 
Double bonds are unnecessary to effect 
cross-linking, but a minimum number of 
carboxyl groups must still be present, 
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after the viscosity has increased suffi- 
ciently through urethane linkages, to 
trap the carbon dioxide gas evolved in 
the formation of amide linkages. 

The most unfavourable consequence of 
the prevailing tendency to use alkyd 
similar to von Baeyer’s “ Desmophen ” is 
the necessity of adding one part by 
weight of the expensive meta toluene 
di-isocyanate to each two parts by weight 
of resin. It is felt that this unfortunate 
situation can be corrected if some 
thought is given to the design of a new 
type of alkyd resin, or rather a plurality 
of alkyd resins, capable of forming 
“ terpolymers” when reacted in proper 
sequence with monomers similar to 
styrene and the methacrylates and the 
di-isocyanates. These new “ terpolymer ” 
plastic foams will be based on the forma- 
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tion of carbon-to-carbon linkages of the 
monomers with the ethylene linkages in 
the alkyd, on the one hand, and amide 
linkages with metal toluene di-isocyanate 
and accompanying gas evolution, on the 
other hand. 
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Book Review. 


A Chemistry of Plastics and High 
Polymers. By P. D. Ritchie, B.Sc., 
Ph.D. FRC. pp vii + _ 288. 
Cleaver-Hume Press, Ltd. 25s. 

The author of this book, formerly 
Head of the Department of Chemistry of 
the Central Technical College, Birming- 
ham, was recently appointed to the Chair 
of Technical Chemistry at Glasgow 
University, to follow in the footsteps of 
Professor Cumming. This promotion is 
perhaps some indication, a foretaste, as it 
were, of the ability of the author as a 
technical chemist, which is amply con- 
firmed by a perusal of this book. 

Whatever the value of the »vook to 
students of high polymers and to the 
plastics industry may be, and the reviewer 
thinks it will be appreciated by both, the 
book does provide an excellent sample of 
reply to those in high places, who have 
in recent years interested themselves in 
decrying the technical college facilities of 
this country. Two colleges which it will 
certainly be impossible to ignore in this 
way any longer are those mentioned 
above, if only because they have been or 
have become the work place of Professor 
Ritchie. 

Since the number of ways of arranging 
a book on high polymers are almost as 
numerous as high polymers themselves, 
some brief description of the contents 
must be attempted. The first three 
chapters are devoted to a consideration 
of polymeric processes and the constitu- 
tion of polymers, etc. This discussion is 
lucid, and as in his preface the author 
states he has written primarily for the 
graduate, no complaint can be made at 
the assumption of chemical knowledge 
to this level (this fact should, however, be 
noted). There follow four chapters 
describing the principal types of synthetic 
polymers, e.g., vinyls, polyesters, etc., 
phenolics and aminoplasts; then six 
chapters on natural polymers, which 


include proteins, cellulose, rubber and 
drying oils—all discussed from the stand- 
point of high polymer chemistry. Then 
comes a novelty, a chapter on inorganic 
polymers, which will be of great interest 
to workers in this field since so far as 
the reviewer is aware, there is nothing 
quite like it in print elsewhere. Finally, 
a chapter on the structure and physical 
properties of high polymers, and a page 
of discussion on nomenclature. 

No real complaint can be made of the 
method of treatment or the arrangement 
of the book. Providing the reader is a 
graduate chemist with an interest in this 
field, he will find the book most valuable 
and well worth the price. When, how- 
ever, One attempts to use the book for 
reference purposes, a considerable defect 
appears, though it will be easily remedied, 
namely, the subject index is totally 
inadequate. It may be argued that the 
book is not intended for this purpose, but 
surely even students need to look things 
up quickly, sometimes? 

The other principal complaint is the 
indefensible practice adopted of not 
giving original references. It may be 
very well for the author, who obviously 
has the principal literature at his finger 
tips, to write “(Blank 1932)” and know 
what he is referring to, but the student 
and the occasional user may want to get 
at the original paper in question. In 
addition, the reader with any knowledge 
of the subject will want to line up the 
text with what he already knows from 
the literature, and in this he would be 
greatly helped by adequate references. 

In brief, therefore, the book in its 
present form will appeal mainly to 
graduates commencing a study of high 
polymers, but properly indexed and 
referenced it should have a much wider 
appeal. The production characteristics 
are satisfactory. 

W. H. Stevens. 
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Exhibition of 
Plastics by 
Bakelite Ltd. 


PRIVATE exhibition of “ Bakelite,” 

“Warerite” and “Vybak” plastics was 
held in London last month at the head- 
quarters of the British Colour Council 
and was opened by Mr. H. V. Potter, 
chairman and managing director of 
Bakelite, Ltd. The aim of the organizers 
was mainly that of showing plastics in 
their true perspective, with emphasis on 
limitations as well as outstanding 
advantages. 

The central feature of the exhibition 
was the “Bakelite Limited Travelling 
Exhibit,” which returned recently from a 
tour of Europe, visiting particularly 
Brussels, Oslo and Stockholm. Staged in 
the form of self-contained units, this 
portion of the exhibition alone provided 
an impressive picture of the importance 
of the company’s products and its uses 
in many aspects of industry, especially 
where. photographic panels demonstrated 
the use of typical articles under actual 
working conditions. 

Recent developments in the electrical 
engineering, radio and telephony fields 
ranged from the minute precision mould- 
ings for sensitive electronic instruments to 
relatively massive heavy-duty mouldings 
like the “ Davenset” high - discharge 
battery tester. 

Typical of the precision mouldings was 
a tiny insulation sleeve, moulded by the 
Sperry Gyroscope Co., Ltd. for the 
Sperry gyro compass (Mark XIV), which 
is a standard fitting in the majority of the 
world’s naval and merchant vessels. 
Transfer-moulded in “ Bakelite ” material 
which maintains high electrical resistance 
under humid conditions, this component 
consists of a moulding within a moulding. 
The central wire is thus completely insu- 
lated from its metal sleeve by a sleeve of 
phenolic material, and the complete 
assembly is encased in a second moulded 
insulating sleeve. 

The “ Davenset ” high-discharge battery 
tester represents a striking departure from 
traditional design. As a functional design 
for plastics it deserves the highest com- 
mendation. Manufactured by Partridge, 
Wilson and Co., Ltd., the main body of 
this tester consists of two mouldings in 
a shock-resisting grade of “ Bakelite” 
material characterized by _ high-tensile, 
impact and cross-breaking strength, as 
well as good electrical properties. The 
bottom and ton half of the case, contact 
prongs, shunt and voltmeter are securely 
locked together by four screws and nuts, 
the motor being svorung within the 
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One of the self-contained units which comprise the ‘ Bakelite Limited 


Travelling 


moulded case. The tester, when assembled, 
is conveniently shaped in the form of a 
pistol, the butt of which is a solid mould- 
ing, and comfortable to hold. The shunt, 
which places a heavy discharge of 100 
to 150 amps. on the battery being tested, 
is separated from the instrument itself by 
a heat-insulating barrier. 

In the construction of turbo alternators, 
generators, motors, power transformers 
and similar heavy electrical equipment, 
“ Bakelite Laminated ” plays an important 
although unobtrusive, part. This material 
is adopted for packing blocks and wedges 
in motors and for bedplate insulation on 
alternators and generators, insulating the 
housing from the main body of the 
machine. In applications of the latter 
type the laminate is frequently required 
to accept considerable weights, and its 
toughness and physical strength therefore 
equal in imvortance its electrical insulat- 
ing qualities. 

For general engineering uses, gears of 
all types are now machined from “ Bake- 
lite Laminated” and offer the important 
advantage of appreciably reducing the 
overall noise level of a train of gears. 
Similarly, low-speed heavy-duty bearings 
of the rolling mill type are easily machined 
and function satisfactorily when lubri- 
cated only with water. Lightweight jigs 
for drilling, routing, svindling, etc., are 
rapidly fabricated from this material; 
their lightness simplifies the handling of 
jigs in actual operation. 

Exhibits concerned with _ textile 
machinery included a wide selection of 
mouldings, components machined from 
“ Bakelite Laminated” sheet, rod and 
tube and ovarts coated with varnishes 
based on synthetic resins. The use of 
“ Bakelite” plastics for textile bobbins, 
bobbin caps, rayon spinning pots, guide 


Exhibit.” 


rollers, thread advancing reels and many 
other components in textile machinery 
offers many advantages. Permanently 
smooth surfaces avoid the fraying of yarn 
and consequent interruption of produc- 
tion through thread breakages. The 
materials do not corrode and are un- 
affected by immersion in the chemicals 
encountered in textile-spinning processes. 
Properly designed mouldings have good 
tensile strength, a factor which is of 
considerable importance for parts revolv- 
ing at high speed. 

In shipbuilding, “ Warerite” plastics 
have been extensively employed, not only 
in the larger-passenger liners, but in many 
small ships of the tramp class for lining 
steel bulkheads, constructing partitions, 
and surfacing tables, bars and bedroom 
suites. Panels and veneered boards are 
manufactured in a pleasing range of 
patterns and colours. 

The technique whereby printed designs 
and notices are permanently incorporated 
in laminated materials has important 
uses. Printed matter is permanently 
protected by a transparent, heat-hardened 
film of synthetic resin and forms an 
integral part of a rigid, durable panel. 
Life-jacket instructions, danger notices. 
name plates, number plates, labels for 
equipment and direction signs are now 
produced as “-Warerite” printed panels. 
They are scratch-resistant, heat-resistant, 
impervious to grease, oil, steam, moisture 
and sea air, and easily wiped clean with a 
damp cloth. 

“Vybak” plastics are used for the 
extrusion of draught excluders for motor- 
cars, as well as cable and wire coverings 
which resist the effects of weathering. 
corrosion and abrasion. Identification of 


leads is facilitated by the range of colours 
in which these materials are sunplied. 
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World’s Industry Employs Plastics 


| 2EZZZZZE, i 
GENERAL ENGINEERING. 


Sony ae Transparent work- 

=i ing models’. of 
machines and 
mechanisms are said 
to help designers to 
build improved pro- 
ducts; a number of 
such items are shown 





and described. ~ 


(“ Product Engineering,” 1950/Jan./118.) 


Silicone putty can be used for the 
following engineering purposes: (a) For 
uniform deceleration, (b) for adjustable 
deceleration, (c) as damper in modified 
conventional piston-type dampers, (d) for 
levelling, pressure equalizing and vibra- 
tion damping. (“Product Engineering,” 
1950/Jan./90.) 


Non-metallic bearings.—Whilst rubber 
bearings, usually water-lubricated, are 
known for more than 25 years, moulded 
nylon bearings are a new venture. 
Speeds from 180 to 2,500 r.p.m. had no 
effect on load capacity or wear. Load- 
ings, inadequate lubrication or poor 
mounting lead to heating and expansion, 
thus seizing the shaft. (‘ Mechanical 
Engineering,” 1950/Jan./20.) 


New packaging method for drill 
cores.—To prevent changes in soft drill 
cores, they are wrapped up in paper and 
a heavy aluminium foil. Enough plastic 
is poured into container to completely 
surround the wrapped core. (“Oil and 
Gas Journal,” 1949/Nov. 24/125.) 


Matchplates for phenolic-resin pat- 
terns—In a novel insertion method the 
plastic patterns are placed on a mounting 
board and fixed by Corrobend alloy, 
resulting in rapid and accurate matching, 
eliminating all screws or external fasten- 
ing devices. (‘ Materials and Methods,” 

950/Jan./66.) 


Machining laminated phenolic plastics. 
-Up-to-date methods in machining these 
iaterials have been compiled by G. A. 
belhare. Good finishes in turning and 
oring are said to be obtained with a 
yund-nose tool and a minimum of 
earance. (“ Materials and Methods,” 
ol. 30, 1949, pp. 53-55, Dec.) 


Development of honing technique.— 
his article, which appears to be based 
n American experience, describes in 
stail recently developed honing tools. 
new method of fixing honing sticks by 
neans of plastics with steel ribs is 
escribed. Some notes are given on 
oning machines and their technical 
quirements. (“ Techn. Rundschau,” 
949/Dec. 9/9, and 1949/Dec. 16/26.) 





ELECTRICAL 


Polyethylene _ pel- 
lets are floated on 
the surface of plat- 
ing and stripping 
tanks to suppress 
acid spray. They act 
also as heat insu- 
lators and can be 
easily skimmed off. 
(“ Products Finishing,” 1950/Jan./46.) 


Coatings for silver-plated terminals.— 
Difficulties in removing hard-baked 
varnish coatings from contact surfaces 
are said to be avoided by a strippable 
plastic. (“Products Finishing,” 1950/ 
Jan./86.) 


Synthetic polymer for magnet-wire 
enamel.—R. Lippe and W. G. Hope 
describe a new XLN magnet-wire enamel 
which meets all tests for vinyl-acetate 
coatings, but was found to be superior. 
It may be applied without dies on a 
conventional wire-coating tower. It 
retains flexibility at 257 degrees F. It is 
thermosetting and of higher abrasion 
resistance than other coatings. (“ Wire 
and Wire Products,” 1950/Jan./40.) 





TEXTILES 


A © plastic-coated 
upholstery fabric is 
intended for interior 
trim in automobiles 
and other vehicles. 
The smooth,  skin- 
like-finish material, 
available in many 
colours, can be 
cleaned with soap and water. (‘“ Auto- 
motive Industries,” 1950/Jan. 15/88.) 


Polyvinyl chloride in the finishing of 
textiles—Embossing and printing on 
these materials require, according to 








H. Ploenes, new special embossing 
calenders and printing machines. 
(“ Melliand Textil Berichte,” 1949/ 
No. 10/475.) 


Printing vinyl films is said to require 
textile methods. The various possible 
methods are described. (“Textile 
World” (New York), 1949/Vol. 99, 
No. 9/142.) 


Polythene as a textile material is dis- 
cussed by W. P. Crawley dealing with 
properties and applications. (“Rayon 
Synthetic Textiles * (N.Y.), 1949/Vol. 30/ 
No. 9/91.) 


Plastics and glass.—Vinyl-coated cloth 
woven of fiberglass yarns is used as 
curtain material for welding booths. 
(‘ Welding Engineer,” 1949/Dec./65.) 









Fibreglass - plastic 
skis.—New skis of 
fibreglass and 
* Plaskon ” resin, 
moulded by North- 
land Ski Co. under 
high heat and pres- 
sure, have been 
given thorough tests 
by ski instructors and are said to 
have several advantages over conven- 
tional types. (“ Americ. Ceramic Soc. 
Bulletin,” 1950/Jan./21.) 

An acrylic moulding powder for low- 
temperature service (Roehm and Haas 
Co., Philadelphia 5, Pa.) is said to offer 
exceptional mouldability combined with 
water-white clarity. (‘ Materials and 
Methods,” 1949/Dec./122.) 


Plastic spool for wire (Hubbard Spool 
Co., Chicago 12, Ill.) contains a new 
filler incorporated in a thermosetting 
resin and thus gives high impact proper- 
ties. (“ Wire and Wire Products,” 1950 
Jan./72.) 


Crazing of cast polymethyl metha- 
crylate—An extended study by E. W. 
Russel into the phenomenon of crazing 
of brittle plastics, for which hitherto no 
satisfactory explanation had been for- 
warded. He discusses the various forms 
of crazing, due to solvents and stresses. 
The latter may be removed from an 
incompletely polymerized sample by 
heating at about 60 degrees C. for a long 
period. (“ Nature,” 1950/Jan. 21/91.) 








X-ray irradiation of cellulose acetate, 
polystyrene, polythene and paraffin wax. 
N. N. Winogradoff reports on investiga- 
tions with a copper-target X-ray tube 
operated at 50 kVp, 30 m.amp. for 
periods up to 60 hrs. No definite change 
of X-ray diffraction pattern was shown 
after prolonged irradiation. (‘ Nature.” 
1950/Jan. 14/72.) 


Preservation in _plastics—Three- 
dimensional objects are being cast in 
transparent plastic for decorative pur- 
poses (autumn foliage in plastic lamp 
bases, brass inserts in transparent 
perfume-jar caps, etc.), for demonstra- 
tional and for scientific purposes 
(agricultural and other biological speci- 
mens). (“Preservation of Agricultural 
Specimens in Plastics,” Dept. of Agri- 
culture, Washington, Publ. 679.) 

A synthetic cation-exchange resin with 
medium-high exchange capacity and 
improved properties is not phenolic. It 
is produced by Ion Exchange Products 
Dept., American Cyanamid Co., New 
York, and is most useful in water-treating. 
(* Products Finishing,” 1950/Jan./117.) 
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IN THE SERVICE OF MAN 


A pictorial review of high-quality units moulded 
or otherwise fabricated in Great Britain . 


9. Furniture 


(Above) The appearance, durability and colour range of p.v.c. 

leathercloth enables these materials to compete qualitatively 

with more conventional upholstery materials. This fireside 

chair, designed by Gordon Russel, is covered with ‘ Vynide.” 
(Photo : 1.C.I., Leathercloth Division). 


(Right) ‘‘ Holoplast”’ 1 in. laminated panels faced 
with mahogany veneers are used by Compactom 
Ltd. to make this book-case. 


(Below) This desk designed by W. M. Dixon, makes use of 

cigarette-proof ‘Formica’ for the top and other horizontal 

surfaces, wood grain “Formica” for the drawer fronts and 

book shelf facing. The stand, edging and drawer handles are of 
black ‘‘ Delaron,’’ another De La Rue product. 


(Above) Coffee table, showing different finishes available in laminatec 
plastics. The top is in grey ‘“linette” and the lower shelf ir 
‘‘realwood”’ grain Formica. Designed by Norman James, using 
materials by Thomas De La Rue and Co., Ltd., Plastics Division. 


(Below) Table tops (30ins. square, 24ins. and 36 ins. diameter) ar¢ 
moulded in phenolic material by E. K. Cole, Ltd., for P. A. Permuta 
Plastics, Ltd. 

















(Below) Handles and knobs for furniture, 

made by Regal Plastics, Ltd., using 

‘“* Rockite”’ extruded phenolic sections 

manufactured by British Resin Products, 
Ltd. 


(Right) Small table with 
tubular steel frame and 
laminated plastic top, 
made by Cox and Co. 
(Watford), Ltd. 








(Above) Restaurant table with 
2 ft. 6 in. diameter top of 
“Warerite,”’ with bird’s-eye 
maple finish. Made by 
Kandya, Ltd., from materials 
supplied by Warerite, Ltd. 


(Below) Lightweight chairs 
(Right) Plastic drawer g and table constructed of 
handles, made by ** Dufaylite”” resin-bonded 
Lacrinoid, Ltd. honeycomb core material, 

j by Dufay-Chromex, Ltd. 











(Above) This piece of utility dining-room furni- 

ture, made by Goodearl Brothers. Ltd., combines 

he use of sprayed aluminium and panels of 
“Warerite” with a ‘* weave” finish. 





(Left) The top of this 
decorative wrought light- 
alloy table, made by 
J. Starkie Gardner,Ltd.,is of 
**Holoplast’’ construction 
and is covered with em- 
bossed p.v.c. sheet. 





(Right) Seat and back of 

this chair made by J: Burns, 

Ltd., are of “Bakelite” 

post-forming laminate. The 

seat fits easily into the 

frame and does not require 
fixing. 








(Left) «« Tygan,” a woven 
material made by Fother- 
gill and Harvey, Ltd., is 
based on ‘“ Bexan”’ vinyl 
fibres (BX Plastics, Ltd.). 
It is shown here as a 
hard-wearing colourful 
upholstering material for 
this chair. 











(Right) Moulded furniture 
components have proved 
useful where conventional 
materials are difficult to 
obtain. The folding cake 
stand and occasional table 
are part of a pre-war range 
made by a subsidiary of 
Ashdowns, Ltd. 


(Below) This bar table has a 2-ft.- eae bs iil aah d a (Below) ; 
diameter phenolic top moulded by j = ¥ 
British Moulded Plastics, Ltd., for 


Goodear! Brothers. Ltd. 


*Warerite”’ surfaces 
phenolic extrusions make y, 
main structure of this troll 

K.D.L. Precision Engineers, 





(Above) Reception room, 
completely furnished 
(excepting armchair) 
in ‘* Weyroc,” a resin- 
bonded wood product of 
Jicwood, Ltd. 


(Right and below) Child's chair and coffee 
table of very light weight and good 
durability, made by. Thermo-Plastics; Ltd. 
from ‘Bakelite’ post-forming laminates. 




















(Right) White intersecting 

lines on a biue background, 

incorporated in ‘* Warerite” 

veneered board during 

manufacture, are used as a 

decoration on this chest of 
drawers. 








(Right) Two armchairs uphol- 

stered in ‘** Everflex,” a product 

of Bernard Wardle and Co., Ltd. 

The chair on the extreme right 

utilizes a printed material 

covered with a clear vinyl resin 
coating. 








(Right) Sideboard, incor- 
porating bookshelf, made 
by Compactom, Ltd., using 
veneered ‘‘Holoplast’”’ 
material supplied by 
Holoplast, Ltd, 


(Above) Extruded “ Celastoid ” cellu- 
lose acetate tubing. product of British 
Celanese, Ltd.. provides a! ;tough 
and -colourful cover for the metallic 
parts of this tubular, steel’chair made 
by Porter_London’ Products, Ltd. 


(Left) This built-in cupboard 
and dining hatch is constructed 
j =. in veneered ‘‘ Weyroc” and 
PLASTICS, APRIL 1950 plain ‘“* Weyroc,"’ which are 
| resin-bonded wood products 

of Jicwood, Ltd. 


(Below) A combination of natural 
wood and ‘“* Warerite” with a weave 
finish give cheerful appearance and 
great durability to this dining room 
furnished by Goodearl Brothers, Ltd. 





(Right) The light-alloy 
frame of this chair, made 
by J. Starkie Gardner, 
Ltd., is sprayed with 
polythene, and the up- 
holstery is in p.v.c.- 
coated fabric. 
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Thermoplastics for Temporary Mechanical 
Protection of Materials and Equipment—II 


Ta now.to the use of thermoplastics for temporary 
mechanical protection, as followed in Britain, practice 
follows the American procedures and is represented by the 
heavy “ cocoon” packaging and by the lighter “ Birlon” type 
of finish. For the first of these, equipment is marketed by 
R. A. Brand and Co., Ltd., under licence from Butler and Co., 
inc., of Philadelphia, and the medium is obtainable from one 
or more of the regular paint manufacturers. For the second, 
the medium is manufactured and supplied by Cellon, Ltd., 
having been developed in conjunction with Birmetals, Ltd. 
It will be recalled that the “cocoon ” method of protection 
was first demonstrated in this country at an R.A.F. station 
at Cosford, near Wolverhampton, in 1947. Similar methods 
of plastic spray had been in operation previously with 
considerable success, and the object in showing the cocoon 
process was to enable industry in this country to see the 
up-to-date position with respect to this kind of technique. 


The “Cocoon” Method of Protection 

The cocoon process is very similar to the liquid envelope 
technique. A polyvinyl chloride-base plastic in solution in 
the usual inflammable solvents is employed, so that while the 
finished film is non-inflammable, the solutions are not, and 
their use entails all the customary precautions with respect 
to operator safeguards, ventilation and fire hazard. The 
medium is applied through a pressure spray gun, in much the 
same way as is utilized for normal enamel finishing. The 
finish is built up, starting with a web coat, and then with 
several finish coats, to give the thickness of protection desired 
for the specific application. In the following description 
the full stages are discussed to cover the most complicated 
case and to provide for the maximum service protection, 
and this full procedure can be curtailed to satisfy individual 
demands. 

The object of the finish is to preserve the goods enclosed 
in first-class working condition. The first stage of the 
process, therefore, is inspection to ensure that the article or 


Fig. 1.—Here the webbing coat is seen in 
course of being sprayed over necessary 
supporting tapes. 


Progressive stages in the application of the Cocoon process, (Courtesy, R. A. Brand and Co., Ltd.) 





Fig. 2.—Webbing and first “‘ wet” 
plastic coat sealed to base tray. 


By E. E. HALLS 


equipment is correct, i.e., complete and undamaged, fully 
lubricated, if need be, and usable mechanically, electrically, 
optically, etc., in accordance with its nature. 

The second stage is to prepare the article to receive the 
spray finish, which must either form a complete envelope 
over the whole, or an unbroken wrapping in conjunction 
with any continuous metal surfaces to which it may be sealed. 
The smaller articles may in a practical fashion be completely 
shrouded by the plastic spray, but with larger units this is 
not feasible, and one convenient method of dealing with them 
is to bolt the equipment to a metal base in the form of the 
tray, to the sides of which the plastic can be sealed. The 
bolt holes have to be properly caulked, remembering always 
the ease with which moisture can enter along the path of 
a screw thread. 

The third stage is to study any prominence, sharp edges 
and projections, and to pad any that are liable to impose 
undue stress upon the plastic coating, remembering that the 
latter shrinks during drying. The padding may be paper or 
cloth, or flexible p.v.c. film, this last material being preferred 
if moisture proofing is of first importance. The padding 
is held in position by convenient means, such as fixing with 
adhesive tape or adhesive plastic tape. The job is then ready 
for the fourth or taping stage. : 

The tape serves merely as a temporary basis upon which to 
lay the web coat and does not provide any mechanical 
strength in the final package, the plastic film fulfilling this 
function entirely. The procedure for taping varies with the 
type of job, but, citing as an example, the case of an equipment 
bolted to a metal tray, the tape (adhesive on one side) is self- 
sealed to the side of the base, taken completely over the 
equipment to anchor similarly on the reverse side; additionally, 
it is firmly secured by passing around any proiections in its 
path. Regarding the number of tapes to employ, generally 





Fig. 3.—Fourth ‘* wet” coat applied, in- 
spection window fixed, and silica gel 
dessicant being inserted. 
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Fig. 4.—Desiccant orifice sealed and 
machine protected sufficiently for a 
period of two years. 


Fig. 5.—Additional ‘ mastic”’ coat and 
aluminium top coat provide extra pro- 
tection for outdoor storage. 


Fig. 6.—Cocoon package slit open to 
show machine ready for immediate 
installation. 


Progressive stages in the application of the Cocoon process (continued). (Courtesy, R. A. Brand and Co., Ltd.) 


it is sufficient to provide spacings of 16 to 20 ins., with two 
sets of taping at right-angles to one another. 

The fifth stage is the actual spraying of the plastic web 
coat, for which the concentrated solution of polyvinyl 
compound is suitably diluted, dependent uvon temperature 
conditions, in order to spray at constant viscosity with an 
air pressure at the gun of 20 to 25 lb./sq. in. The gun settings 
are adjusted to give a spray which “dries” to filament as it 
travels forward from the gun. The gun is held farther from 
the work than in orthodox enamel spraying, viz., from 3 
to 4 ft., at an oblique angle, so that with a steady to-and- 
fro motion the filament is wafted over the job, to build up 
a muslin-like cover. 

Proper attention to the gun controls is essential, because 
a spray which is too wet results in filaments matting together 
too thickly, whereas with excessive dryness they do not web 
easily. If the web is not applied over the whole job, it is 
trimmed to leave about 1 in. overlapping the metal work, 
to which it is anchored by using the polyvinyl compound 
solution as an adhesive. 

The sixth stage is the plastic coating proper. The compound 
is sprayed at 60 to 80 lb. air pressure, with the gun from 
1 to 2 ft. from the work. The film is built-up by spraying in 
the two directions at right-angles, and it should be noted that 
a fairly dry spray has to be used initially to prevent the dis- 
solution of the web coat and thereby blowing holes in it. 
Successive applications of the same material, but preferably 
coloured to a different tint, enable the film to be built-up to 
any desired thickness in accordance with the duties it has to 
perform. These subsequent coats can be applied at rather 
tighter air pressures, and with the gun closer to the work, in 
order to facilitate completion of the job. In fact, the final 
coat may almost be flooded-on, as “ runs ” to some degree can 
be tolerated. 

The seventh stage is to attend to the atmosphere within the 
package, because not only is there the moisture of the humid 
air encased, and that of any dunnage, but also saturation of 
the enclosed atmosphere with solvent vapour which must be 
dealt with adequately. The solvent vapour must be removed 
and steps taken to immunize what moisture that is trapped 
within the contents. 

The normal procedure to achieve this end is as follows: 
On one side of the plastic package, and in a suitable position, 
a small window is cut with a sharp knife. On the opposite 





side a small aperture is similarly made. Through this a hot 
air blower-drier is mserted, and the atmosphere within the 
package is flushed through. Immediately following this an 
appropriate quantity of silica gel or equivalent desiccant, and 
a humidity indicator, are positioned inside the package, and 
the window and aperture sealed. To effect the sealing, the 
piece of plastic cut to form the windows is cemented over 
the smaller aperture, and a piece of vinylite transparent 
plastic is cemented over the window opening. This cementing 
is done using the same polyvinyl chloride base plastic spraying 
solution as is employed for the package itself. Drying is 
quick and the junction is reinforced by an over-spray of the 
same material. 

The observation window and the humidity indicator enable 
the wrapped goods to be “watched” for possible deterioration. 
If fullest protection against wet, open weather conditions is 
required, a further overspray of a bituminous base material 
is applied. Again, to minimize temperature rise when exposed 
to hot sun, a final spray of an aluminium pigmented medium 
is adopted. 

It will be seen that a protective wrapping of this nature 
satisfies the ultimate requirement for protection from 
deterioration in wet, chemically corrosive and_ hot 
atmospheres, and at the same time, by its very design, it has 
the advantage of giving mechanical protection to the equip- 
ment when the latter is in a condition ready for immediate 
operation. The process has the advantage of taking care of 
awkward contours, reflex surfaces, prominences and the like, 
and of assessment Of its durability with respect to the duty 
demanded from it. In this sense, the processing need only 
be taken to the point where it satisfies the requirements of a 
particular application; thus unnecessary expenditure is avoided. 


The “ Birlon” Type of Coating 


While the last-described material and process are most apt 
for large and heavy equipments and for the protection of 
delicate instruments and the like from all kinds of deteriora- 
tion, the “ Birlon” type of coating is a simpler answer for 
the mechanical protection of many forms of raw material 
and components. “ Birlon,” itself, is a polyvinyl base solution 
in volatile organic solvents, capable of application by the 
usual spray, brush or dip techniques, and lending itself to 
special methods such as roller coating when such procedures 
are apt. The solution. of course, is inflammable, so that the 
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usual precautions against fire and operator hazards have to 
be taken, but the applied film is non-inflammable. 

This medium. was primarily developed for the mechanical 
protection of the aluminium light alloys, but it has found 
profitable applications to other materials. It is supplied as a 
clear colourless solution, or in a tinted form, which is 
preferred for some purposes because it enables the operator 
to follow the spray coating more closely, and also because 
material and components passing through fabrication are 
more readily recognized as treated. The solution may be 
purchased in the “ready-for-spray ” condition, or in a more 
concentrated condition for thinning with standard or non- 
freeze thinners, the latter being specially designed for use 
when the material is applied in damp situations. 

One of the claims for the American liquid envelope solution 
is that it can be applied to practically all base materials, 
including thermoplastics, and lacquered and enamelled sur- 
faces. It has already been indicated that “Birlon” was 
developed for aluminium alloys, and that it can be successfully 
employed on a wider range of materials. Its limitations 
embrace only those materials upon which its solvents exert 
their influence. These materials can be briefly classified as 
“thermoplastic,” and include cellulose acetate, methyl 
methacrylate (““ Perspex ”), polystyrene and the like. Similarly 
involved are materials coated with organic finishes (lacquer, 
paint, varnish enamel, etc.) that are not fully “ thermoset.” 
These generally comprise cellulose finishes, air-dried oil and 
synthetic coatings, and rapid-baked enamel films that are not 
fully stoved. 

Having briefly stressed the few limitations of “ Birlon” 
with respect to the base material to which it can be applied, 
it is possible to summarize the materials upon which it may 
safely be used only with brevity. All the metals—aluminium 
and alloys, magnesium, stainless steels, steels, brasses, bronzes 
—may be cited, whether in their normal commercial condi- 
tion, or polished, grained, matted, etc., or again in the electro- 
lated state. All the thermosetting plastics, e.g., phenolic and 
amino resin laminated products, the amino resin veneered 
materials and the “sandwich” boards; phenolic, urea and 
melamine moulded components, all respond favourably to 
treatment. Ceramic and glass in all their varieties and forms, 
too, respond satisfactorily to provide a number of useful fields 
for exploitation. 

In using “ Birlon,” the surfaces to which it is applied 
need to be reasonably clean. Finger marks resulting from 
normal handling are not objectionable, but otherwise con- 
tamination with oil or grease, as well as dust, dirt, swarf and 
the like, needs to be removed. A quick clean in a vapour or 
liquor/vapour trichlorethylene degreasing plant suffices, but a 
solvent cleanse, as with solvent naphtha or white spirit, may be 
substituted. 

The application of “ Birlon” uses the normal paint-spraying 
equipment, and air drying for about 30 mins. follows. A 
single application yields a coating of film thickness from 
0.0005 to 0.001 in., and this is sufficiently robust to withstand 
quite rigorous mechanical mishandling. The film can be built 
up by two or more applications to suit specific needs, and a 
two-coat finish of thickness from 0.001 to 0.002 in. is advo- 
cated for normal hard-wearing requirements on sheet material 
for handling through stores and fabrication processes. 

The coating dries to a tough adherent film, which is very 
flexible and elastic. It withstands abrasion, as exemplified by 
the drawing of sheet material from stacks in stores, sliding 
over rough benches, etc. It withstands indentation, as pro- 
duced by the accidental inclusion of grit or swarf between the 
sheets in a stack. It withstands stretching such as occurs in 
the bending, forming and deep drawing of metal work. The 
film withstands all these conditions without rupturing, and so 
retains its capacity for mechanical protection. But it may also 
be cut as in operations of sawing, guillotining, milling, engrav- 
ing, etc., without losing its adhesion to the base material. 

When it is desired to remove the film from the base material, 
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Fig. 7.—An example of the use of ‘ Birlon’’ temporary protective 
coating, showing ease of stripping the film. (Courtesy, Cellon, 
Ltd.) 


it can be lifted from one edge and stripped by peeling as a 
complete film. It is not always easy to lift the edge for rapid 
peeling, and this difficulty is simply overcome by pressing a 
strip of cellulose adhesive tape onto the film, half over-lapping 
the edge and then peeling. At intermediate stages of machining 
it is not possible to clean the “ Birlon ” coated work by solvent 
degreasing without damaging the film. This is generally not 
inconvenient, because a cleanse to remove cutting oils and 
swarf can generally be made a final operation, and, on large 
work, swarf, if inconvenient, may be blown away with com- 
pressed air. 

Whereas with the American materials only indirect reports 
of performance can be given, naturally first-hand information 
can be cited on the materials available in this country. For 
example, the following points of interest are quoted for single- 
spray coats of “ Birlon ” of thickness of the order of 0.0005 in., 
this being selected as the thinnest possible coating, and its 
performance, therefore, to represent that under the most severe 
abrading conditions:— 


(1) On metal work, complete protection of the metal from 
mechanical damage during operations such as:— 
(a) Lining out. 
(b) Sawing, milling, drilling, countersinking, tapping, 
engraving. 
(c) Forming and bending, with squaring to very small 
radii. 
(d) Deep drawing to a cup. 

(2) On plastics of the thermosetting class, e.g., synthetic 
resin bonded paper or fabric, sheet, urea sheet or composite 
phenolic/urea laminated sheet, complete protection of the 
plastic during operations of marking out, sawing, milling, drill- 
ing, engraving. 


e 


The influence of the “ Birlon” when sprayed on thermo- 
plastic materials might be described as an adverse one in so far 
as the solvents attack the thermoplastic slightly. The applied 
film can still be peeled off easily, but it leaves the thermo- 
plastic with a different appearance from that which it originally 
possessed. The effect depends upon the original condition of 
the plastic and upon the “ wetness” with which the plastic is 
applied. A matt surface may become a little more bright 
and perhaps irregular in appearance; a bright surface may 
become more matt. Some degree of mottle may develop. 
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Generally speaking, therefore, the treatment at present is 
unsatisfactory for thermoplastics (nitrocellulose, cellulose 
acetate, ethyl cellulose, methyl methacrylate, styrene, etc.). 
The expression “at present” is intentionally used, because 
other methods of protection by tissue-paper interleaving and 
by paper coating secured with water soluble gum are far from 
sufficient, and it is felt that the “ Birlon ” solution may in time 
be developed in other grades having solvents suitable for these 
materials. 

Electro-plated metal work falls in the same category as plain 
metal in the form of raw material or components, and is 
suitable for processing in this manner. Enamel-finished work 
falls in the same category as the plastics. Thus cellulose 
lacquer and enamel finishes are thermoplastic, and cannot be 
treated at present because the cellulose film is affected. Air- 
drying oil or synthetic finishes must each be given separate 
consideration, and generally they will be found to be unsuit- 
able for the process, as they are sufficiently thermoplastic, 
especially shortly after application, to be adversely affected. 

Stoved finishes should be sufficiently thermoset to respond 
well, but each case should be tested and judged on its merits. 
This is stressed for two reasons, first because full curing of 
the finish may not be achieved on a particular article under a 
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solvent, and a similar effect may be secured by spraying the 
solution of “ Birlon ” and peeling off at a later date. Generally 
speaking, however, the material can be used on such finishes, 
and this does represent a possible large field of application 
for the future, i.e., the protection of enamel-finished cabinets, 
panels, etc., which after finishing have to be handled through 
storage, numerous assembly and inspection processes, and 
finally shipment to a customer. 

With raw material, the obvious step to take is to arrange 
with the material supplier to coat before shipment. Usually 
the coating is required on one side of the material only. When 
this is impracticable, coating should be done immediately after 
unpacking and inspection and before passage of the material 
to store. This coating may then suffice until the fabricated 
component is ready for cleaning for assembly or is at the 
“ metal-finishing stage.” In some cases the film may become 
destroyed during fabrication, and a new application may be 
desirable at that stage. 

Obviously, it is not intended that all raw material should be 
treated, but only that where surface condition must be pre- 
served without blemish, and upon which, therefore, the coating 
is useful. The cost of the effort in its application is more than 
offset by the reduction in scrap, delays for remaking, or in 


prescribed set of stoving conditions, and secondly because pale 
after wiping over with a 


pastel shades often look “ cleaner ’ 








correction operations such as grinding and polishing. 


(To be continued.) 


LETTERS TO THE EDITOR 


Correspondents are reminded that a stamped and addressed envelope should be enclosed in all cases where a personal answer is desired. 
It is understood that any letter received may be published at the discretion of the Editor. 


*“ Perspex ” Door Furniture 
Sir—We should be grateful if any of 
your readers—that is, plastic moulders— 
could supply us with door and furniture 
knobs and handles, etc., of “ Perspex ” of 
the finest “ crystal” quality. 
ROWLEY GALLERIES, LTD. 
11-15, St. Mary Abbots Terrace, 
London, W.14. 


Model Makers 
Sir,—We shall be glad to have the 
names and addresses of some firms in the 
London area who can undertake the mak- 
ing of models or prototypes. 
London. F.WSS. 


[Eprror’s Note: The requirements of our 
correspondent might be met by the fol- 


lowing: A. D. Services, Ltd. 46, 
Cobourg Street, N.W.1; Bayes Models, 
1, Blenheim Crescent, W.11; Bond’s 0’ 


Euston Road, Ltd., 357, Euston Road, 
N.W.1; Cockade, Ltd., 35, Thurloe Place, 
S.W.7; Hatton Model Engineering Co., 
Ltd., 12, Hatton Wall, E.C.1; Jarman 
Model Specialists, 24, Knight’s Hill, 
S.E.27; Mills Bros. (Model Engineers), 
Ltd., 2, Victoria Colonnade, Southampton 
Row, W.C.1; Research Engineers, Ltd., 
Northampton Grove, N.1; True Model 
Co., 211, Upper Richmond Road, S.W.15: 
Universal Pattern Co., 269, Rotherhithe 
Road, S.E.16.] 


Dog Bowls 
Sir,—We are in the market for plastic 
dog bowls, and wonder if you could assist 
us with names and addresses of manufac- 
turers of this line. 
FRED NortTH. 


51, London Street, 
Southport, Lancs. 





Artificial Flowers 

Sir.—We were very interested in the 
article on “ Artificial Flowers,” which 
was published in “ Plastics,” January, 
1950. We would like to obtain more 
detailed information on the process of 
manufacture of these plastic flowers. We 
would also like to know the names of 
makers of machines for stamping, pre- 
heating, electrical spot-welding and other 
necessary operations. Additionally, can 
you tell us what kind of lacquers are 
used for colouring and what solution or 
cement for adhesion? We presume that 
p.v.c. sheet and cellulose sheet is pro- 
duced in various colours and thicknesses. 

TELIP INDUSTRIAL CORPORATION, LTD. 

575, Fuk Wa Street, Kowloon, 

Hong Kong. 


Plastic Rulers 
Sir,—We would be obliged if you could 
furnish us with names and addresses of 
firms manufacturing plastic rulers with 
printed or engraved measurements, and 
with or without advertising matter 
thereon. C.P. SIGNs. 
Coach Row, Castle Street, 
Ballymena, N. Ireland. 


Back Issues of “ Plastics ” Wanted 

Sir,—We are particularly anxious to 
complete our volumes of “ Plastics,” and 
wonder if any subscriber has spare copies 
of the issues for February and March, 
1947, which they would be prepared to 
let us have. 

Hovopvast, Ltp. 
New Hythe, 
nr. Maidstone, Kent. 


Export Inquiry 

Sir,—Our director, Mr. H. Lovegrove, 
who is at present in Egypt, has asked us 
to inquire for the following items:— 

(1) Plastic drinking cups, 4 oz. capacity. 
These should be made of translucent 
material similar to picnic cups, but 
pliable. 

(2) Plastic curtain material, plain and 
patterned. 

(3) Plastic tablecloths of attractive 
designs on white background. 

(4) Plastic playing cards. 

We shall be glad to have offers ex- 
factory, f.o.b. British port, or cif. 
Alexandria. 

MIDEASTRA, LTD. 

34, Market Place, 

Reading. 





DEGRADATION OF PLASTICS AND 
RUBBERS 

On March 14 last, A. R. Burgess 
(L.C.L., Ltd.) and G. L. Hammond (Ministry 
of Supply) presented two papers on the 
above subject before the Plastics and 
Polymer Group of the Society of Chemical 
Industry, at the Royal Society of Tropical 
Medicine in Portland Place, London. Both 
papers were clear surveys of the fundamental 
mechanisms of polymeric degradation. Mr. 
Burgess described the method in which the 
“weak” points in the polymer chains of 
many plastics were attacked, with subsequent 
formation of hydrochloric acid in the case 
of chlorinated compounds, and the formation 
of aldehydes, ketones and acids in others. A 
most illuminating part of his talk covered 
the action of light rays in weathering, and the 
effect of the presence in the polymer system 
of anti-oxidants (amines, phenols, etc.) under 
the action of sunlight. 
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PLASTICS 


Standardization of Moulds 
of Cylindrical Shape 


By H. TURNWALD and G. EHLERS 


(Translated by P. GRODZINSKI from ‘‘ Kunststoffe,”’ 1949/39/253) 


TOoL sets for stamping have been 

standardized by a number of German 
firms, and certain types have also been 
adopted as national standards. However, 
it proved impossible to adopt such tools 
for the moulding of plastics, with possible 
exception of guiding pillars and holding 
pins (or trunnions). New designs had to 
be tried, and new steels had to be 
used owing to the higher pressures 
employed. 

A number of German manufacturers, 
however, have already found real eco- 
nomic advantages by _ introducing 
standard tools in plastic moulding, in 
particular, according to standards 
published by H. Turnwald in 1938. A 
working committee of the German 
Standards Committee for Plastics has 
now published a series of draft standards 
DIN 16700 to 16723, relating particu- 
larly to cylindrical moulds, preferably 
with electric heating. The first data sheet 
(DIN 16700) gives the necessary defi- 
nitions for the various moulding 
techniques. 

This standardization of cylindrical tools 
is based on the fact that disc-shape 
moulds and cylindrical bars can be 
produced very economically. Forged 
cylindrical discs and bars are cheaper 
than rectangular blocks, are better 
worked and need smaller machining 
tolerences. A cylindrical body can be 
machined more uniformly and quickly on 
a lathe, and needs only one re-chucking 


operation in comparison to a rectangular 
prismatic block, which has to be re- 
chucked at least six times on a planing 
machine. Prismatic workpieces show 
cracks near the corners. The first object 
of standardization was, therefore, to 
develop cylindrical tools which can be 
used for numerous moulds; standards for 
prismatic tools, however, are also being 
drafted. The choice of shape, however, 
is corollary to the selection of a steel 
which can be easily machined and 
polished, and which accepts highest sur- 
face hardness, and allows for easy harden- 
ing without much shrinking. 

The required mould cavity can be 
produced in the following tool sets:— 


(a) Moulding-tool inserts (DIN 16703), 
which are placed in tool holders (DIN 
16705). (Fig. 1.) 

(b) Moulding-tool 
16703). (Fig. 2.) 

(c) Moulding-tool blocks (DIN 16703). 
(Fig. 3.) 

(d). Moulding-tool cones (DIN 16706), 
inserted into multiple-jaw-type holders. 
(Fig. 4.) 

The main dimensions of these tools are 
stepped according to a preferred number 
system. The height of the upper mould 
part has not been fixed, as this depends 
on the height of the moulded component. 
It is recommended to produce the upper 
mould parts from blanks which corres- 
pond to the dimensions of the tool. 
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Fig. 2.—Mould support accor- 
ding to DIN 16702. Fixing 
of mould support to upper 
clamping face of press by 
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A, Pillar plate DIN 16708. 
B, Socket screw DIN 16707. 





E, Socket screw DIN 16707. 

F, Ejector pin. 

G, Measuring block DIN 16723. 

H, Ejector plate DIN 16722. 

J and K, Clamping plate DIN 16710. 
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C, Plate for upper part of mould DIN 16703. 
D, Upper part of mould DIN 16703. 
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Fig. 1.—Standardized insert holder, with 

inserts for mould cavities (a single insert 

only shown). 

D, Lower insert. 

E, Insert holder for lower 
part of mould DIN 
16705. 

F, Ejector pin. 

G, Dowel pin DIN 7. 


A, Inner socket head screw 
DIN 912. 


B, Insert holder for upper 
part of moul IN 
16705. 


C, Upper insert. 


The tools (Fig. 2) are fixed to plates 
of 200-, 250-, 320- and 500-mm. diameter, 
using standard fixing screws and dowel 
pins. The base plates are fixed to clamp- 
ing plates by means of distance blocks. 
The clamping plates, together with insu- 
lating plates, are fixed to the press. The 
air-gap, due to the distance rings and the 
insulating plates, prevents heat passing 
from the mould to the body of the press. 

The ejector pins are operated by ejector 
plates. When using the fixing screws 
according to DIN 16707, clamping 
plates and inserts can be changed when 
the mould is hot and without removing 
the clamping plates and insert holders 
from the press. When using pillar-type 
tools, the sets for the upper part and 
lower part of the press are the same. This 
allows the mould to be used in the 
inverted arrangement, for instance, when 
moulding-in metal inserts which are 
better held in the lower part of the mould, 
or when moulded components have to be 
ejected, which is done easier from below. 

Inserts are mainly used for multiple- 
cavity moulds, and suitable ejecting 
arrangements can be easily made. If the 
components to be moulded are of larger 
dimensions the moulds and the clamping 
means have to be stronger. Multiple 
moulds are rarely used above diameters 
of 150 mm.; therefore, above 200 mm. 
only mould blocks are standardized. The 
clamping by means of clamping plates 


, and distance blocks requires the removal 


of the clamping plates when dismantling 
the mould block. In general, the upper 


L. Distance block DIN 16709. 

M, Inner socket head screw DIN 912. 

N, Pillar guide grub screw, DIN 16715. 
O, Holding ring DIN 9825. 

P, Guide pillar D!N 9825. 

Q, Dowel pin DIN 7. 

R, Guide bush DIN 16716. 

S, Bush-holding plate DIN 16708. 

T, Guide bush"clamping nut DIN 16716. 
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Fig. 3 (left).—Block mould mounted on clamping plates. 


Dowel pin DIN 7. 

Clamping bar DIN 16717. 
Measuring block DIN 16723. 
Distance block DIN 16709. 
Clamping face. 

Heat insulating plate DIN 16713. 
, Clamping plate DIN 16710. 
Clamping screw DIN 16711. 
Distance block DIN 16709. 


, Pillar guide grub screw DIN 16715. 
Holding ring DIN 9825. 

. Pillar plate DIN 16708. 

. Cylindrical heating element. 

, Guide pillar DIN 9825. 

Inner socket head screw DIN 912. 
Pressure discs DIN 16717. 
Upper part of mould. 

Lower part of mould DIN 16703. 
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mould part is made of one piece, which 
also carries the pillars. Only for very 
long upper mould parts a design in two 
parts, as shown in Fig. 3, will be used. 
The jaw-type tool holders carry 
tapered jaw parts for undercut com- Fig. 4 (right).—Jaw-type 
ponents or those produced by injection mould fixed to clamp- 
or transfer moulding. Tests have showed ing plate. Drawn in 
that a standard cone of 1 in 5 (half section ao plan 
included angle 5 degrees 42 mins. 38 secs.) . : 
gave most favourable conditions. With 
halfcone angles of more than 7 degrees 
30 mins., the jaws could be lifted, and fall 
back into the holder when components 
of heavy weight had to be made. 
In hand-operated presses the ejector 
arrangement was in some instances not 
strong enough to eject jaws with a 1 in 5 
taper; a somewhat stronger design has, 
therefore, to be applied. In this case the 
upper side of the holder has two radial 
grooves, into which fit the pins for the 
handles of the jaw. By suitable position- 
ing of the grooves it is impossible to fit 
the jaws incorrectly. If the pins are not 
sufficient, entering wedges (as shown) 
should be used. The same device also Plan view on 


prevents rotation of the jaws. jaw holder, 
with jaws. 
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Heating Arrangements 


Moulds on clamping plates (Fig. 2) are 
usually heated from the bottom by elec- 
trical elements of ring-shape, which are 
placed around the bush-holding plate. In 
special instances the heating elements can 
be placed directly around the cylindrical 
mould. The indirect heating, however, 
through the bush- and _ pillar-holding 
plates, ensures a uniform heating, even 
when moulding urea-resins with their 
very close temperature limits. Satisfac- 
tory moulding is possible up to heights 
of 100 mm., and in special cases of 
150 mm. Blocks fixed directly by clamps 


» Measuring block DIN 16723. 
Distance block DIN 16709. 

, Clamping plate DIN 16710. 

, Clamping screw DIN 16707. 

, Handle. 

, Inner socket head screw DIN 912. 

, Guiding wedge. 

Jaws. 


, Holding pin DIN 16712. 
. Conical dowel pin DIN 1. 
, Guide pillar DIN 9825. 
, Guide pillar fixing screw DIN_16715. 
, Holding ring DIN 9825. 
, Dowel pin DIN 7. 
, Upper part of mould. 
, Jaw holder DIN 16706. 
Jaws (drawn in section D-E). 
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are directly heated by cylindrical ring 
heating elements (Figs. 3 and 4). German 
standards for electrical heating elements 
are DIN 44920 to 44924. 


Guiding the Two Mould Parts 


Upper and lower parts of the mould 
can be guided by: (a) Guides of the 
press itself; (b) the convex and concave 
part of the cavity; (c) pillars and guides 
connected with the mould. 

If the guides of the press (a) are not 
satisfactory, those according to (b) and 
(c) are of little or no advantage; opinion 
on this, however, is divided. The draft 
standard provides pillars and guides in 
the mould (c). In order to prevent wear 
of the guides by overflow of the mould- 
ing mass and moulding powder, the 
pillars are situated outside the mould 
(Fig. 2). The guide must be accurate, so 
that there is no possibility of contact 
between upper and lower parts of the 
mould. When the press is opened, pillar 
and guide bush are separated, in contrast 
to the practice in sheet-metal pressing 
where they remain engaged. It is, there- 
fore, required that:— 


(a) The pillars must come into engage- 
ment with the guide bushes before the 


upper mould part presses on to the 


moulding mass. 


(b) The guide pillar ends must be easily 
introduced into the guide bushes. 


The first requirement (a) necessitates 
that the pillar is already guided above the 
bush-holding plate. This is fulfilled by 
the guide bushes DIN 16716 (Fig. 2), 
which project above the upper edge of 
the bush-holding plate. Requirement (b) 
is fulfilled by an inside conical chamfer 
of the bush. Guide bushes are not used 
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Figs. 5 and 6.—Application of standard moulding tools in practice: One illus- 

tration shows a standard base, on which four standard mould sets are fixed and 

may be easily exchanged, within five minutes, without taking the standard base 

from the press and without detaching the heating system. The second illustration 

shows a double mould block which can be fixed to the same base, as shown. 
(Courtesy, Turnwald G.m.b.H., Lockweiler, Saar.) 


in mould blocks and jaw-type holders, 
and are directly guided in the hardened 
component (Figs. 3 and 4). The holding 
rings are one piece. 


Clamping the Tools to the Press 

Usually plastic presses have clamping 
faces or tables, with rows of T-slots, 
which (a) cross themselves diagonally, 
(b) cross parallel to the edges of the table, 
or (c) are in single parallel arrangement. 
Cylindrical tools are best accommodated 
according to arrangements (a) and (b) 
by means of usual clamping bolts with 
prismatic head; arrangement (c) necessi- 
tates intermediate clamps. To ensure 
exchangeability a single type of clamping 
screw has been standardized. 


Pillar- and Bush-holding Plates 

Pillar- and bush-holding plates serve 
the following purposes: (a) Guiding of 
upper and lower part of the mould; (b) 
fixing the mould supports and inserts; (c) 
indirect heating of the mould. In the 
case of (a) and (b) a large number of 
accurately drilled holes are required. The 
holes for fixing bolts have to be drilled 
with the same jig as used for the clamp- 
ing plate. In order not to restrict the 
space of the many holes which are neces- 
sary, cartridge heating elements are not 
used in this instance, but rather the circu- 
lar ring heating elements already men- 
tioned. Distance blocks of 25 and 50 mm. 
height can be used, singly or together, 
to bridge any arbitrary distance. 








Specially designed by their own equipment department, these display units with 
fitted stock-rails and low screens are being used in the fashion department of 
Lewis’s Ltd., Birmingham. With the main structure fabricated in ‘ Formica,” the 
well-known scratch-proof decorative laminate manufactured by Thomas De La Rue 
and Co., Ltd. (Plastics Division), Lewis’s have found that these units are easy to 
keep clean, add to attractive display, and require a minimum of replacement. 
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New Productions in Plastics 


“ Tong-test ” Ammeter 

This instrument by Crompton Parkinson, 
Ltd., enables measurements of electric cur- 
rent to be taken without having to break the 
circuit. The instrument is used by operating 
the trigger, shown to the left of the handle, 
which opens the jaws of a pair of “ tongs.” 
The jaws are passed over the conductor, 
closed by releasing the trigger, and the 
current value is then read off on the scale. 

The instrument is of particular utility as a 
portable device for checking the ampere 
loads on transformers, cables, motors, etc., 
while they are actually on-load. The 
moulded plastic handshield by Birkbys, Ltd., 
which forms part of the handle of these 
instruments, protects the hand against acci- 
dental contact with the metal frame, and 
makes the instrument suitable for use on 
bare low-voltage conductors, where there is 
no risk of causing a short circuit between 
adjacent conductors, 


\ 


Cocktail set. 


Cocktail Set 

This delightful set of cocktail glasses, 
complete with shaker, designed by Gaby 
Schreiber, is one of the many productions 
which we have recently seen at the show- 
rooms of Runcolite, Ltd., 3, Vere Street, 
London, W.1. It is of “ Perspex” and the 
colour is a delicate mauve. 


Billiard Pocket 
For the Riley billiard pocket the greatest 
difficulty in production was due to the right- 
angle elbow and the undercut rim in the 
mouth which houses the circlip holding the 
fabric stocking. This was overcome by 
using a collapsible core in the tool, together 
with splits and a further loose core forming 
the inside of the channel, all of which have 
to be ejected and rolled out of the com- 
ponent on completion of the moulding cycle. 
The moulding is a single impression ebonite 
job by United Ebonite and Lorival, Ltd., 
using a 100-ton press. 
There is only a small 
amount of finishing to 
be done. The pocket 
itself has two rubber 


(Right) Soap dish 
in polythene. 


strips fitted at the turning point in the mould- 
ing to act as noiseless shock absorbers, while 
a rubber pad fitted at the extreme end of 
the channel acts as a silent stop. The pocket 
will hold six balls in a horizontal position. 


Radio Cabinet Knobs 

The contrasting moulded materials used - 
by E. K. Cole, Plastics Division, Ltd., for the 
knobs of an “Ekco” radio set are not, as 
might be thought, moulded in two pieces 
and then stuck together. Instead, the centre 
portion is injection moulded into the poly- 
styrene ring, by using this ring as an insert 
in the injection press and shooting cellulose 
acetate into it, thereby reducing the three 
operations normally required to two opera- 
tions. Great care must be taken that the 
material used for this second operation has 
sufficient elongation to prevent splitting and 
cracking when it is keyed to the insert 
moulding. 
Soap Dish 

The soap dish which is the subject of one 
of our illustrations is moulded in either 


polythene or cellulose acetate by Tamworth 
Plastics, Ltd., of Alders, Tamworth, Staffs. 


Billiard-table pocket. 


Knobs for “Ekco” radio cabinets. 











110 


PRODUCTION 
NEws 


PLASTIC PREHEATER.—The new 2-kW 
plastic preheater introduced by the General 
Electric Co., Ltd., incorporates experience 
obtained in the production of plastic mould- 
ings at the G.E.C. Moulded Insulation 
Works at Birmingham. Any dissatisfaction 
which may have existed in the past with 
H.F. preheating equipment has been almost 
entirely due to high maintenance costs 
brought about by frequent valve failures. 
Realizing this, the General Electric Co. 
has used a single-valve oscillatory circuit 
employing an Osram valve type ACT.9. 
Mains fluctuations are a common cause of 
premature valve failures, and for this reason 
a voltage stabilizing transformer is incor- 
porated in the oscillator valve filament 
supply. 

To ensure simple operation, the controls 
fitted to this plastic preheater have been 
reduced to a minimum. The set is switched 
on to the standby condition with a mains 
“On/Off” switch and is then put into or 
out of full operation by means of push 
buttons. These controls are fitted at a con- 
venient working height on the front door. 
A process timer by Chamberlain and 
Hookham enables the heating cycle to be 
terminated automatically. A control on the 
right-hand side of the set is used to adjust 
the separation of the heating electrodes to 
accommodate charges of different thick- 
nesses. 

During the heating process moisture and 
fumes are removed from the chamber by 
a warm air blast which passes out through 
perforations in the oven lid. The oven 
accommodates several pounds of plastic 
pellets, which can be raised to preheating 
temperature at rates up to 1} Ib. per minute. 
The generator is housed in a dustproof 
welded steel casing. Valves and general 
interior of the set are cooled by a filtered 
air blast from a self-contained fan. 


PLASTICS 


Raw Materials, New Plant, Works 
Organization, Control Apparatus, 
Research, Personal and Trade Notes 


DUST COLLECTION.—A recent adap- 
tation of the “ Drymat” unit dust collector 
manufactured by Dallow Lambert and Co., 
Ltd., Spalding Street, Leicester, provides an 
answer to the dust control problem which 
has confronted maintenance engineers in a 
variety of trades. Dust created by machines 
working on certain types of material is 
known to infiltrate into essential parts of 
motors, clogging up the air passages 
designed to keep them cool. 

Whereas it is usual to employ compressed 
air or a pressure fan for “blowing out” 
such accumulations, this is not entirely 
satisfactory, because the clouds of fine dust 
so. dispersed usually settle on other 
machines, buss bars, roof trusses, work 


tables, etc. The portable unit illustrated, 
however, will effectively collect this dis- 
turbed dust. It is provided with either a 
plain table or turntable on which motors or 
other machine parts are placed to be cleaned. 
A suction hood at the end of the table 
collects the dust by means of the “ Drymat” 
unit which is mounted at the rear of the 
equipment. 


BARBET, LTD. formerly of 4b 
Frederick’s Place, Old Jewry, London, 
E.C.2, has been reconstituted, and the head 
office is now situated at 175 Piccadilly, 
London, W.1. The firm is the English 
House of Societe Barbet, the well-known 
French manufacturers of distillation and 
rectification plant. The company is actively 
engaged in the supply of distillation plant 
of both French and English manufacture, 
Barbet designs being standard throughout. 


P.V.C. GLOVES.—James North and Sons, 
Ltd., Hyde, Cheshire, inform us that their 
p.v.c. gloves—to which reference has been 
made previously in these pages—now 
include 64 and 7} sizes for women workers. 
Many women, particularly in the chemical 
industry, are now called upon to handle 
both abrasive objects and chemically danger- 
ous substances, and the introduction of these 
gloves will reduce the injury potential in 
such circumstances, as the material of which 
these gloves are made has been proved to 
have a life many times superior to the 
toughest leathers. 
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MOBILE WORKING PLATFORM.— 
This one-man-operated working platform 
by the Mechanical Developments Division 
of William Moss and Sons, Ltd., North 
Circular Road, Cricklewood, London, 
N.W.2, can be raised to a maximum height 
of 17 ft. It is extremely mobile, and can be 
pushed through an ordinary door and 
easily manceuvred in confined passages and 
gangways. The requirements of the Factory 
Acts have been carefully considered in the 
design, which includes a tubular framework 
of sturdy construction, which “ scissors” to 
permit manceuvring through confined spaces. 
The actual platform is 2 ft. 3 ins. square, 
and is provided with toe-boards and hand- 
rails. The hydraulic pump is actuated by the 
operator while standing on the platform and 
gives full elevation in two minutes; descent 
is effected in 45 seconds. Our photograph 
shows the equipment with the platform at its 
lowest position. 


PACKAGING GLOSSARY.—The tech- 
nical terms used by container makers and 
others connected with packaging, have for a 
long time given rise to confusion. A British 
Standards Institution Committee has now 
undertaken the task of compiling a glossary 
of packaging terms which will provide the 
means towards easier understanding. Any 
other organizations who are considering 
the question of nomenclature in relation to 
packaging are invited to collaborate with the 
B.S.I. in their work, so that the glossary will 
become one that can be accepted by all 
sections of the industry. 


DICTIONARY OF COLOURS.—The 
British Colour Council have prepared and 
published a “Dictionary of Colours for 
Interior Decoration,” which is the only work 
of its kind ever produced. Volumes I and II 
contain charts in loose leaf form, illustrating 
378 colours in three surfaces—gloss, matt 
and on pile fabric. Volume III contains an 
index of over 500 names, cross-referenced 
with respect to the 378 colours on the charts 
in the other volumes, and has additional 
useful information concerning the terms used 
in relation to colour and colour matching. 
The purpose of this Dictionary is to create a 
practical international work of reference and 
facilitate colour co-ordination. Apart from 
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its general value in industry, the Dictionary 
should prove useful to designers and all 
interested in colour applied to a wide variety 
of materials, including floor coverings, tiles, 
textiles, pottery and porcelain, vitreous 
enamels, moulded and laminated plastics, 
paints and wallpapers. The price of the 
complete publication, obtainable from the 
British Colour Council, is £12 12s. 


KEY INDUSTRY DUTY.—An Order 
under Section 10 (5) of the Finance Act, 
1926, exempts the following articles from 
Key Industry Duty for the period beginning 
March 13, 1950, and ending June 30, 1950: 
n-butyl alcohol, monochloroacetic acid, 
dibutyl diethylmalonate (a butyl ester), 
ethylenediamine, R. phenol, phenol (syn- 
thetic), sodium monochloroacetate (a mono- 
chloroacetic salt). Copies of this Order, 
“ The Safeguarding of Industries (Exemption) 
(No. 3) Order, 1950,” published as Statutory 
Instruments, 1950, No. 296, may be obtained 
from H.M. Stationery Office, price Id. 


“ ALKATHENE” FILM. — Imperial 
Chemical Industries, Ltd., have introduced 
a system of gauge numbers for defining 
the thickness of “ Alkathene” film. This 
system, which should be used in all orders 
or inquiries, relates gauge numbers to thick- 
ness in thousandths of an inch as follows:— 





{Thickness (in.) | Yield (sq. in. per Ib.) 
0.0015 20,000 
0.002 15,000 

brow 10,000 





700 
1,000 











“ Alkathene” film covers a considerably 
greater area per pound weight for any given 
thickness than traditional packaging 
materials. Because of its good transparency 
and high resistance to chemicals, water and 
water-vapour, “ Alkathene” film is chosen 
for wrapping a wide variety of chemicals, 
metal components and foodstuffs. It is par- 
ticularly suitable for deep-freeze and quick- 
frozen foodstuffs, because it remains flexible 
down to temperatures as low as 60 degrees 
below zero. 


PLASTICS 


ROAD MARKINGS.—In our description 
of the new “ Flareline * road-marking units 
(“ Plastics,” March, 1950, page 79), we 
omitted to mention that the cement used in 
fixing these markings to the road surface 
is a product of B.B. Chemical Co., Ltd., 
Leicester, which is supplied under the regis- 
tered trade-mark “ Bostik.” 


ACHESON COLLOIDS, LTD., manufac- 
turers of fine dispersions, announce change 
of address to 18-19, Pall Mall, London, 
S.W.1. Telephone, Whitehall 2034-7 (four 
lines). Telegraphic, “ Oildag, Piccy.” 

DR. V. E. YARSLEY, plastics consultant, 
has recently purchased Oaklands, Clayton 
Road, Hook, Surrey. The organic labora- 
tory at Walsall, Staffs, and the physical and 
surface coatings laboratories at Ewell, are 
moving to Hook during April. The techno- 
logical laboratories will transfer at a later 
date. 

CONGRATULATIONS.—Our friend. 
Mr. Islyn Thomas, of The Thomas Manu- 
facturing Corporation, Newark, N.J., has 
been named as National Vice-president of 
the Society of Plastics Engineers of America. 

OBITUARY.—It is with regret that we 
record the death, on March 10, of Mr. 
Frederic Lionel Daniels, joint managing 
director of T. H. and J. Daniels, Ltd., 
Lightpill Ironworks, Stroud, manufacturers 
of hydraulic presses and plastic moulding 
plant. Mr. Daniels, who was 72 years of 
age, was a grandson of the founder of the 
firm, and he spent practically the whole of 
his life in and near Stroud. His technical 
knowledge was gained at the Stroud School 
of Science and Art (now the Technical Col- 
lege), but he gained his engineering experi- 
ence in the family works. 





NOTES FROM BRITISH PLASTICS 
FEDERATION 
Members of Council. 

At the annual general meeting of the 
British Plastics Federation held on March 
15, the following list of hon. members and 
members of the Council was read out by the 
General Manager:—Mr. P. A. Delafield, 
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chairman; Mr. C. S. Dingley, vice-chairman; 
Mr. C. F. Merriam, immediate past chair- 
man; Mr. R. P. Anderson, acting hon. 
treasurer; Messrs R. P. Anderson, S. 
Bacciarelli, J. K. W. Baines, G. F. Bassett, 
L. G. Chaffey, C. S. Dingley, S. T. Ellice 
Clark, D. H. Evans, J. E. Ferguson, J. B. 
Fortune, E. Gibson Knight, S. A. Goode, 
H. W. Graesser-Thomas, A. Gundry, Dr. 
H. A. Hampton, A. E. Hancock, R. K. 
Hartley, J. Harvey, A. A. Heath, A. O. R. 
Johnson, Dr. E. D. Kamm, C. C. Last, R. 
Lowe, R. Maitland, W. M. C. Norie, F. G. 
Pentecost N. B. Punfield, A. E. Skan, D. 
Sullivan, A. A. Tomkins, W. Chas. Wag- 
horne, E. G. Wertheimer, C. G. Wilde, A. H. 
Wilson and F. Youle. 

Mr. H. A. Collinson, of Leicester, Lovell 
and Co.. Ltd., was elected chairman of the 
Main Technical Committee, and Mr. H. V. 
Potter, of Bakelite, Ltd., was co-opted to 
the Council. 





Forthcoming Meetings 


Apr. 17.—* Technique of Osmometry of 
High Polymers.” Meeting postponed 
from Apr. 11. Dr. D. Cleverdon and 
Mrs. D. Laker (Distillers Co., Ltd.). 
Society of Chemical Industry, 26, Port- 
land Place, London, W.1. 

Apr. 18.—Lecture to be arranged. Plastics 
Institute, North-Eastern Section, Neville 
Hall, Newcastle-on-Tyne. 6.30 p.m. 

Apr. 19.—* P.V.C. Leathercloth.” Dr. C. A. 
Redfarn. Plastics Institute, London 
Section. Waldorf Hotel, Aidwych, 
W.C.2. 6.30 p.m, 

Apr. 19.—* Dyestuffs in the Plastics Indus- 
try.” C. Musgrave (Geigy Co., Ltd.). 
Plastics Institute, Southern Section. 
Polygon Hotel, Southampton. 7.30 p.m. 

Apr, 21.—‘“Live Steam Preheating of 
Phenolic Moulding Materials.” H. H. 
Ball (Bakelite, Ltd.). Plastics Institute, 
Midland Section. James Watt Memorial 
Institute, Gt. Charles Street, Birming- 
ham. 6.30 p.m. 

Apr. 26.—Annual General Meeting. Plastics 
Institute, Yorkshire Section. St. Mark’s 
House, 186, Woodhouse Lane, Leeds. 
7 p.m, 


Production of Plastics in Britain, 1938-1948 


The following details of the production of plastics and materials 
for plastics in Britain are taken from the “ Annual Abstract of 
Statistics, 1938-1948,” published by H.M. Stationery Office. These 
figures provide useful material for study in connection with the 
“ Report of the Chemical Industry,” to which we referred at length 


by 12 per cent. 


last month (page 64). 
showed an overall increase of 10 per cent. on that for 1947; 
phenolics increased by 29 per cent., unplasticized p.v.c. by 39 per 
cent. Laminates increased by 22 per cent., but acrylic sheet dropped 


Production of synthetic resins in 1948 





1941 1942 1943 1944 


1945 1946 





Total synthetic resins 


Phenolic 
Cresylic 
Urea a ats en 
Other synthetic resins .. 


Moulding powders 
Phenolic and cresylic .. 
Urea ae ee 
Cellulose acetate. . 

Cellulose acetate sheet, rods, tubes and film 

Acrylic sheet 

Celluloid 

Polyvinyl chloride 
Unplasticized ‘ 
Plasticized .. 

Casein plastic materials .. 


Laminated material. . 





Tons 
23,979 


8,937 
8,723 
5,924 

395 


3,869 
1,489 














Tons 
25,424 


10,058 
6,99 
7,902 

468 
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PLASTICS 


successful Designing 
for Plastics Moulding—IX 


By W. M. HALLIDAY 


In continuation of the study of the desirable and more suitable designs which should 
be incorporated in a plastics moulded component, a variety of forms and features are 
here considered and illustrated in more detailed fashion. 

These depict the numerous pitfalls to be avoided, showing also those preferred 
practical forms which may be advantageously employed to obtain a satisfactory 
moulded article, coupled with the greatest simplification of mould design, construction, 


and production of the articles. 


rN the articles of this series published in 

the February and March issues of this 
journal, some consideration was given to 
twelve important general requirements 
associated with the development of any 
component design intended for manufac- 
ture by one of the recognized moulding 
processes. This was done to indicate the 
manner in which the final design form of 
a component may be influenced or con- 
trolled by those factors, in order to ensure 
that the simplest and most economical 
mould construction and economical pro- 
duction may be obtained. 

These general requirements, applicable 
alike to both the compression and injec- 
tion moulding processes, covered such 
important points as material and mould 
shrinkage, and the essential allowances 
to be provided on the critical dimensions 
of the proposed component and the 
moulding tool, to ensure strict dimen- 
sional precision and uniformity on the 
finished product. 

The location of the mould parting-line, 
and its influence upon the degree of flash 
formation on the sides of the component, 
were also considered, to indicate the 
manner in which the shape and design 
forms of a component may be adapted 
so as to dispose unavoidable flash lines 
upon non-essential surfaces of the com- 
ponent and generally to minimize their 
effects. 

The influence of coring and ejection 
upon the working of the mould, its con- 
struction, and upon the accuracy and 
surface finish of the completed moulding, 
were also explained in general terms. The 
vital factors of component wall-thickness, 
the needs connected with essential features 
of mould manufacture, etc., and their 
influence upon the component shape per- 
missible were similarly mentioned in the 
form of simple rules for the better guid- 
ance of the component designer. 

All these considerations, in one form 
or another, and to a varying degree of 
importance, will arise for satisfactory 
settlement before the design forms of the 
component can be finalized to the stage 
where the mould designer can safely and 
reliably proceed with the development of 
a suitable mould design, and the correct 
evaluation of the numerous other vital 


inter-related tooling and _ production 
problems. 

It will now be advisable from the point 
of view of affording a still more useful 
and practical guidance on component 
design matters to deal in more detailed 
fashion with some of the more commonly 
encountered design drawbacks and limita- 
tions. For this purpose, therefore, a 
number of common component design 
forms, each one being illustrative of some 
particular undesirable feature, will be 
carefully studied. 

In almost every instance chosen two 
or more illustrations will be employed. 
One will be used to illustrate the undesir- 
able features which are to be avoided as 
far as possible, and a second alternative 
design will be presented showing pre- 
ferred design forms which are calculated 
to produce the most satisfactory type of 
moulded article, the simplest or most suit- 
able mould construction, and best mould- 
ing operation results. 

Presentation of such design features hy 
means of actual examples will very greatly 
facilitate the explanation of the basic 
principles to be followed, as well as indi- 
cating the undesirable effects accruing 
from any departures therefrom. 

Unless otherwise stated in the accom- 
panying text, it should be understood that 
the design forms given later will refer 
equally to either compression or injection 
moulded components. In every instance, 
too, especial emphasis will be laid on 
those design forms tending towards com- 
plication of mould design and construc- 
tion, or which may adversely affect the 
efficient operation of the mould. The 
various reasons underlying same will be 
explained, and preferred forms suggested. 

These various examples have been 
chosen from one particular standpoint 
only, i.e., that of promoting a satisfactory 
moulded component free from distortion. 
cracking, porosity, weakness or serious 
surface blemishes. 

Some of the examples will obviously 
leave much to be desired from a styling 
and appearance point of view, but for the 
purpose of this present study these impor- 
tant considerations have been disregarded 
for the time being. They will be very 
fully considered in later sections, because 
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of their importance in respect of the large 
proportion of non-industrial plastic 
mouldings, whose chief requirements are 
precisely that of pleasing appearance, 
good styling, proper line form and “eye 
appeal”; in other words, having high 
esthetic value. 


Typical Practical Examples 


Referring to the illustrations, Fig. 1 
shows two views of a simple box-like 
container, of a type very often met with 
in practice. In each case this box is shown 
in section, having been cut in half along 
its length to show the internal configura- 
tion employed. 

The first illustration (A) possesses 
numerous unsatisfactory features, which 
it is suggested should be avoided as far 
as practicable. 

The location of the mould parting-line, 
as at “‘a—a,” is shown lying across the top 
(open) surface of the moulded component. 
This means that all the external shape 
of the component will be formed from 
a cavity formation contained in one 
mould block. The core provisions 
required to produce the hollow internal 
shape will be carried in the mating mould 
block. 

The first unsatisfactory feature to be 
noted is in respect of the lack of taper 
or “draft” on the exterior and interior 
walls of the article. 

Owing to the fact that the internal 
opening is of such an extensive character 
and depth, considerable difficulties would 
be encountered when ejecting such a com- 
ponent from the mould. Particularly 
would this arise when removing the part 
from the solid core. The cooling article 
would give rise to a considerable contrac- 
tion pressure on all the four side walls, 
which in turn would cause the article to 
bind very powerfully upon the core. 

These shrinkage pressures could be of 
such a magnitude as would lead to the dis- 
tortion or stretching of the walls before 
the part could be extracted from the 
mould. Thus serious dimensional inaccu- 
racy might ensue on the finished piece. 

The second important drawback to be 
observed in connection with such a 
design is that perfectly sharp corners are 
left at the junction of the walls joining 
up with the base and with each other, as 
shown. 

Several important practical disadvan- 
tages will attend these provisions. First, 
it may be found that cracking of the walls 
may occur along the line “b—b” 
across the corner portions. The strains 
set up by the contracting moulding 
before it can be removed from the core 
would tend to be concentrated at those 
sharp corners, thus producing cracks. 

Secondly, the reproduction of perfectly 
sharp external corners on the sides of 
the component would involve mould 
manufacturing complications. The core 
plug forming the inside shape may easily 
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be fashioned with very sharp corners, 
since this mould element will be in male 
form. 

With the female form of cavity, how- 
ever, toolmaking difficulties would arise. 
The mould could, of course, be made in 
sectional form comprising at least four 
side sections fitted together, so as to pro- 
duce the sharp corners. If a solid type 
of mould construction has to be used 
(and this would be preferable, of course, 
from the angle of reducing flash forma- 
tion on the part and simplifying con- 
struction of the tool), the sharp corners 
may have to be produced by hand filing 
and shaping after the machining stages 
had been completed. 

The cost of manufacturing a mould in 
this latter manner would be enormously 
increased in comparison with the costs 
of one where the entire cavity could be 
wholly finished off by ordinary machin- 
ing methods. 

A third point to be appreciated in 
reference to the use of sharp corners of 
this character is that there would be a 
distinct tendency for the razor edges of 
such portions to chip or snip during the 
extraction of the component from the 
mould, or whilst being handled, or as a 
result of being subjected to working con- 
ditions at a later date. Thus the whole 
appearance of the moulded article would 
be impaired. 

Considerable difficulties would also be 
encountered during the actual production 
of moulded parts of this kind in the con- 
trol of important dimensions. It may 
well be that the moulding engineer would 
find it impossible to hold certain critical 
dimensions, notably those of the internal 
opening, or the overall width and length 
of the part, within the required precision 
limits. 

An appreciable amount of distortion 
of the walls and base portions might 
occur, which again, in turn, would effect 
the dimensional accuracy of the part. 

The alternative design form in Fig. 1 
(B) is much superior and is to be pre- 
ferred in all the foregoing aspects; it will 
also ensure a far better moulding opera- 
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quent hand-shaping will be required in 
the corners, beyond that necessary to 
obtain a high-lustre surface finish. This 
would merely consist of a_ straight- 
forward polishing operation which could 
be quickly accomplished, because no sub- 
stantial amount of stock would have to 
be removed, as the essential rounded 
shape would already have been formed 
by the passage of the machine cutter. 

The degree of taper provided internally 
and externally on the component walls 
should be as ample as circumstances will 
permit. The taper on the inside walls, 
however, should be made not less than 
3 degrees per side, whilst the outside 
walls should be tapered 13 degrees per 
side minimum. Much less draft is 
needed on the external surfaces, because 
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Fig. 1.—Two 
alternative 
designs for 
moulding a 
simple box- 
like container YZ 
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tion, as well as promoting a sounder and 
more pleasing-looking article. 

It will be noted in reference to this 
latter diagram that all the corners are very 
well radiused and each side is smoothly 
blended out with its adjacent members. 
The exterior and interior side walls are 
also suitably inclined for providing the 
necessary draft on mould elements to 
ensure easy extraction of the finished 
article from the mould. This inclination 
is formed so that the maximum width in 
each case occurs at the parting-line sur- 
face along the plane denoted by the line 
‘b—.’ 

The moulding tool necessary for pro- 
ducing this competent design would be 
constructed in exactly the same manner 
as with the previous example. A solid 
type of mould construction could be 
employed, and all the female cavity 
formation would be machined within one 
mould block, whilst the solid male core 
plug, etc., would be carried in the mating 
mould block. 

Because all corners on the external 
sides of the part are rounded (and they 
should preferably be formed to the same 
radius), it will be easily possible to repro- 
duce these in the female portions of the 
cavity by means of a simple round-nosed 
cutter, or spherical end-mill. No-subse- 
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TAPER ON INTERNAL WALLS 


of the fact that the moulded article when 
cooling in the mould will shrink away 
from the sides of the cavity. It will, 
however, shrink on to the surfaces of the 
male core plug, hence the need for 
greater inclination on the sides of this 
latter member. 

Taper of this kind will considerably 
simplify the extraction of the completed 
moulding from the tool and any cores 
installed thereon. By this means many 
of the snags and difficulties surrounding 
the ejection of the component after 
moulding will be obviated, and thus there 
will be a much-reduced liability for the 
part to be distorted, cracked, or damaged 
especially upon delicate portions. 

Reduction of ejection difficulties in the 
above way will also enable production 
to proceed more smoothly and with far 
less delays. 

It should also be carefully noted, too, 
that with these two examples the wall! 
thickness is more or less uniform 
throughout. In the case of a compres- 
sion moulded component, however, it 
would probably be found advisable, for 
the undermentioned practical reasons, to 
taper the thickness of the side walls in 
such a manner that their thinnest 
portions be situated on the parting-line 
plane. 
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IN WALL STRENGTH MAY 
BE CAUSED IN THIS PART 


IN BASE WALL WOULD LEAD 
TO UNDER CURE AND CREATE 
DISTORTION OF SIDE WALLS 


This will be most necessary where the 
compression moulded component has to 
be deeply cored out, viz., where the depth 
of coring exceeds about twice the maxi- 
mum diameter or width of the article. 

The reason for such a requirement is 
connected with the actual moulding and 
for the promotion of improved material 
flow within the cavity during closure of 
the mould. 

With such a component the material 
flow in the mould will be upwards from 
the base of the cavity to the parting-line. 
By the time the material has reached the 
parting-line surface, cure will be well 
advanced. If the thickest sections of the 
wall were to be situated at the parting- 
line surface there would be some risk of 
premature or under-cure taking place, 
together with some arrestation of the 
flow. 

As a result, the component may be 
improperly formed in the heavier masses 
at those points more remotely situated 
in the flow. The internal structure of 
the component may be imperfectly poly- 
merized, and the part thereby weakened. 
Surface blemishes and flow marks could 
also be expected on those portions. 

By locating the thinner portions of the 
wall at the parting-line these tendencies 
would be greatly nullified and the flow 
and cure rates better equalized through- 
out the formations of the whole 
component. 

Cracking across the radiused corners, 
or distortion of the side and base walls 
due to the contraction pressures and stress 
would also be largely eliminated, especi- 
ally so because it would be possible to 
make a quicker and smoother ejection of 
the component from the mould by reason 
of the draft permissible on the core plug. 

The costs entailed in producing a tool 
for a component according to the design 
form shown at B would (other things 
being equal) be less than those involved 
in making a mould to produce an article 
of the design form given at A. 

These two typical representations 
exemplify the need for avoiding sharp 
corners and straight sides generally so far 
as is practicable. Such features can, of 
course, be reproduced, but usually their 
incorporation into a component design 
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will raise additional problems for the 
mould designer and toolmaker, as well as 
adding to the cost of such tools. Operating 
troubles of the kind just enumerated may 
also be associated with their formation. 
There is an old rule, often referred to 
by mould designers, to the effect that 
“when designing a plastics moulded com- 
ponent straight rulers, tee-squares, and 
set-squares should be discarded in pre- 
ference to compasses and French curves.” 
This expresses, perhaps in an extreme 
form, a most valuable design maxim. 
Curves should be used wherever possible 
and straight flat surfaces avoided with 
equal diligence if a successful and attrac- 
tive-looking article is to be fashioned. 
This raises a further aspect of com- 
ponent designing, viz., that of general 
styling and promotion of esthetic values, 
consideration of which must be deferred 
for special study in later sections of this 
series, so that sufficient attention may be 
devoted to the severely utilitarian con- 
siderations involved in design. 


Wall Thickness 


As already explained briefly in earlier 
instalments, the wall thickness of a 
plastics moulded product is extremely 
important for a number of reasons. 

With a compression moulded article, 
for instance, the length of cure to be 
given the part whilst remaining in the 
mould will be conditional upon the maxi- 
mum volume of material contained in the 
thickest portions of the wall. Very thick 
walled articles.will require lengthy cure, 
and their reproduction will thus be at a 


RECESS ilie BY. 
FIXED CORE PROJECTION 
IN MOULD 


THROUGHOUT PART 


TAPER ON WALLS 
HERE 


slower rate, and so more costly, than is 
the case with those having relatively thin 
walls. 

If a component has a greatly varying 
wall thickness throughout, the length of 
cure to be given, of course, will be deter- 
mined by the thickest portions. It may be 
that the thinner parts of such a moulding 
will be over-cured, or, alternatively, if the 
cure is determined on the basis of the 
thin sections the heavier bulk portions 
may be under-cured. 

Wall thickness also affects the rate and 
direction of shrinkage in a compression 
moulded article. Equalized thickness of 
walls give more uniform contraction of 
the material and thus enable the mould 
engineer the more readily to stabilize 
working conditions so as to produce 
dimensionally accurate components. 

By the intelligent and judicious thin- 
ning of walls, plus the wise introduction 
of customary strengthening features in 
the form of beadings, ribs, collars and so 
forth, considerable economies may be 
secured in respect of materials usage and 
costs which, in the case of the normally 
very large quantities associated with this 
form of production, may assume major 
importance in the control of the total 
costs of production. 

Such reductions in material thickness 
can also often be adopted without in any 
way impairing the strength or other 
physical qualities of the finished article. 
This will be especially the case if ribbing, 
etc., is used in order to add stiffness and 
rigidity to delicate portions. Illustrations 
showing the application and value of such 
measures will be given later. 

Wall thickness in regard to components 
to be produced by the injection process 
has also considerable influence upon suc- 
cessful production. With this process an 
injecting machine has to be used in con- 
junction with the mould for charging 
same with plasticized material. 

The delivery capacity of such a 
machine, per shot, is very often one of 
the chief controlling factors determining 
the size of mould which may be 
employed, or, alternatively, in the case 
of a multi-impression tool, the number of 
cavities which can be used. 

Mouldings having great wall thickness 
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will thus absorb a greater amount of 
delivery charge per shot. If thinner- 
walled parts can be employed it will 
often be possible to employ a greater 
number of cavities, thus ensuring still 
more economical production. Thin wall 
sections are also relatively stronger than 
thick ones, and their running qualities 
during actual moulding are superior to 
the latter. Heavy masses of material are 
liable to involve internal porosity or 
greatly unequalized shrinkage, leading in 
turn to cracking at slender portions, or 
the creation of contraction surface- 
sinkings surrounding adjacent thin sec- 
tions. 

The presence of greatly uneven wall 
thickness in an injection moulding may 
also cause some not inconsiderable diffi- 
culties for the mould designer in respect 
of the correct feeding of the cavity. 

Fig. 2 illustrates some of the difficulties 
connected with uneven wall section, and 
also shows how more uniform wall thick- 
ness may be easily obtained. 

The first view (A) is a cross-section of 
a small hollow box-like component. The 
whole of the external shape is produced 
in a female cavity machined into one 
mould block, and the mould is parted 
along line “a—a,” as shown. It will be 
noted that the base of the component is 
actually about three times the thickness 
of the side walls. 

In producing such a shape there would 
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be a tendency to under-cure this heavy 
mass of material in the base, and some 
degree of internal porosity would be 
caused. The component would therefore 
be unduly weakened at this point. The 
sides might also be distorted, because of 
the greater shrinkage taking place in this 
thick portion. 

The second design (B) shows yet 
another shape which may lead to unequal 
wall thickness. With this component, 
similar in general outline to A, it will be 
noted that whilst the interior is provided 
with a large radius at the bottom corners, 
the external sides extend to the base to 
form sharp corners. This results in a 
fairly heavy mass of material being left 
at’ each side-to-base junction in the 
manner illustrated. 

The same troubles of under-curing and 
porosity will arise in connection with 
such an undesirable designed form, as 
with A. 

A third design (C) denotes a simple 
way in which these undesirable features 
may be obviated and how wall thickness 
can be unified in the components with- 
out drastically altering its shape. 

The bottom surface of the base of this 
component is recessed out, as at “ b,” for 
a certain depth, in order to produce a 
base wall thickness equal to that of the 
side walls in the manner depicted. It is 
important to observe that the sides of 
the recess “b” must be tapered in an 
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opposite direction to that provided on the 
main side walls of the part. This is neces- 
sary for the following reason: The mould 
would be parted at “a—a,” as shown, 
and the whole of the component would 
be formed within a female cavity forma- 
tion in one block. At the base of this 
cavity there would be reauired a project- 
ing extension piece, or short-length core, 
for the formation of the recess portion 
“b.” To ensure ready extraction of the 
finished component from this core in the 
bottom of the cavity, some draft will be 
required, hence the taper provided on the 
sides of the recess. 

This design form will ensure consider- 
able savings in material weight in com- 
parison to that shown at A, and will also 
give a wall of practically the same thick- 
ness throughout the part, and all the 
troubles in respect of cure, shrinkage and 
distortion already noted in connection 
with the previous two examples would be 
eliminated. 

The introduction of beadings, ribs and 
the like measures, very often is the cause 
of thickening up the walls of a component 
in an undesirable manner. Very often this 
can be neutralized by hollowing out the 
side of the wall immediately behind the 
beading, etc., so that the external contour 
is followed more closely. 


(To be continued.) 


Coumarin Derivative as U.V. Light Screening Agent 


[NCREASING attention is now being 
given to methods of reducing the 
photo-degradation of transparent and 
light-coloured plastics due to the effect 
of ultra-violet radiation. Where trans- 
parency or colour does not matter it is, 
of course, quite a straightforward method 
to add carbon black to the plastics 
material; this acts as an efficient screen- 
ing agent. 

For such plastics as polystyrene, cellu- 
lose esters and _ ethers, pigmented 
laminates and certain melamine formal- 
dehyde resins, however, other screening 
agents are required, and it is for these 
that beta-methyl umbelliferone has been 
suggested. This hydroxymethyl coumarin 
exhibits a blue fluorescence, which makes 
it valuable for masking yellow tints in 
transparent plastics as well as for ultra- 
violet light screening. Results published 
by the Research Department of Koppers 
Co., Inc., U.S.A., show that sheets of 
polystyrene, approximately 1/10 in. 
thick, containing 0.1 per cent. beta- 
methyl umbelliferone, were found to 
effect a sharp cut-off of all ultra-violet 
radiation below 3,500 A°. 

Not only polystyrene, but cellulose 
acetate, polyvinyl chloride and vinyl 
co-polymers should also benefit from the 
presence of this coumarin derivative. It 


may well be of particular interest to 
manufacturers of packaging films, where 
a high degree of clarity is of the utmost 
importance. 

Pure beta-methyl umbelliferone, or 
7-hydroxy-4-methyl coumarin, is a white 
crystalline solid with a boiling point of 
241 degrees C. at 2 mm. mercury, and 
a melting point of 189 degrees C. It is 
only slightly soluble in water 0.017 
per cent. at 25 degrees C.; soluble to a 
small extent in alkalis and acids and 
dissolves readily in ethyl alcohol. Other 
solvents, such as “Cellosolve;’ dissolve 
umbelliferone to the extent of 9 per cent.; 
propylene glycol, 5 per cent.; acetone, 
4 per cent.; cyclohexanone, 5 per cent. 
and glycerine, 0.1 per cent. 

In the solid state beta-methyl umbelli- 
ferous fluoresces only to a slight degree, 
but when dissolved in solvents such as 
ethyl alcohol and aqueous alkaline solu- 
tions, it exhibits a still greater degree of 
fluorescence. In common with related 
optical phenomena, the intensity of 
fluorescence of solutions of umbelli- 
ferone varies logarithmically rather than 
directly with concentration. The 
fluorescence approaches a limiting value 
at that concentration of the compound 
which represents a saturated solution at 
room temperature. 


Investigation of the chemical constitu- 
tion of the fluorescent members of the 
coumarin family indicates that the 
unsaturated linkage of the pyrone ring 
is necessary to obtain fluorescent proper- 
ties. The fluorescence of the hydroxy 
coumarins is at a maximum when the 
hydroxyl group is in position 7, as in 
beta-methyl umbelliferone. The esters 
and ethers of the 7-hydroxy-coumarins 
are fluorescent and strongly absorbing in 
the ultra-violet spectrum. 

Small concentrations of umbelliferone 
are often adequate for neutralizing 
yellowish tints and so increasing the 
“ whiteness ” or “ brightness ” of plastics, 
but larger amounts need to be present 
for use as screening agents in plastics 
subject to photo-degradation. It is of 
interest to note that in sun-tan lotions, 
oils and creams, etc., umbelliferone is 
particularly effective for screening the 
sun’s rays in the range of 2,900-3,500 
Angstrém units (A°), permitting radia- 
tion of a longer wave length to filter 
through and produce a sun-tan rather 
than a sun-burn. 

As in other applications of “ umbelli- 
ferone for “ whitening” purposes, the 
plastics composition should have a faintly 
alkaline reaction in order to develop the 
maximum fluorescence of umbelliferone. 
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PATENT REVIEW 


The following abstracts have been made from specifications at the Patent Office, with the permission 
of the Controller of H.M. Stationery Office. Complete specifications can be obtained from the 
Patent Office, 25, Southampton Buildings, London, W.C.2, price 2/- each. 


B.P. 632,758-9. Appl, 8.9.47. Acc. 5.12.49. 

New plastic compositions. H. G. Reid. 
To: LC.I. Ltd. 

Compositions comprising thermoplastic 
materials and esters derived from a nonyl 
alcohol and a polybasic organic acid. 

B.P. 632,760. Appl. 8.9.47. Acc. 5.12.49. 

New plastic compositions. H. G. Reid. 
Tor i403, 4a, 

Composition comprising thermoplastic 
materials and a trinonyl orthophosphate. 
B.P. 632,824, Appl. 3.6.47. Conv. (U.S.A.) 

6.6.46. Acc. 5.12.49. 

Production of organo halosilanes. A. J. 
Barry, Lee de Pree and D. E, Hook. To: 
Dow Corning Corp. 

Process of making organo silicon com- 
pounds having more than one hydrocarbon 
radical attached to the silicon atom in the 
molecule. 


B.P. 632,922. Appl. 17.12.45. Conv. 
(France) 31.5.45. Acc. 5.12.49. 
Plasticizing substances for resins. To: 


Compagnie Francaise de Raffinage. 

Refers to the use of polychlorodiphenyl 
ethanes as plasticizers. 

B.P. 632,938. Appl 14.10.46. Conv. (U.S.A.) 
28.11.45. Acc. 5.12.49 

Process and composition for dyeing 
cellulose acetate To: Textron Inc. 

B.P. 632,954-5, Appl. 20.3.47. Conv. (U.S.A.) 
21.3.46 Acc. 5.12.49. 

Polysiloxanes. To: The British Thomson- 
Houston Co. Ltd. 

B.P. 632,997. Appl. 6.12.46. Acc. 5.12.49. 

Production of interpolyamides. J. G. N. 
Drewitt and G. F. Harding. 

Interpolymers produced from a mixture 
of an aliphatic diamine and a dicarboxylic 
acid. 

B.P, 633,030. Appl. 1.10.47. Acc. 5.12.49. 

Sanitary towels. G. Hurst. To Cumber- 
land Paper Co. Ltd. 

Sanitary towels with p.v.c. loops which 
are fixed to the gauze material by high- 
frequency welding. 

B.P. 633,082. Appl. 13.11.46. Conv. (U.S.A.) 
20.6.46. Acc. 12.12.49, 

Splicing of organic monofilaments. J. H. 
Lower, F. J. Groten and W. J. Manfeldt. 
To: Firestone Tyre and Rubber Co. 

Pedal-operated high-frequency welding 
machine for the joining of extruded circular 
sections of polyvinyl chloride, polyvinylidene 
chloride and their copolymers. Frequency: 
25-250 Mc/s. Power: 100-1,000 watts. 
Recessed electrodes with insulating sides. 
B.P. 633.108. Appl. 14.4.47. Conv. (U.S.A.) 

12.2.47, 23.4.46. Acc. 12.12.49, 

Process and apparatus for the production 
of synthetic thread. American Bemberg 
Corporation. 

Method and apparatus for the continuous 
production of artificial filaments with effec- 
tive after-treatment of the spun threads, con- 
sisting of washing, sizing and drying prior 
to winding on reels. 

B.P. 633,143. Appl. 1.5.47. Conv. (U.S.A.) 
1.5.46, Acc. 12.12.49, 


Compositions of matter comprising 


anacardic phenols, aldehydes and aniline and 
their inter-reaction products. British Resin 
Products, Ltd. 

Method of making fusible thermosetting 
products which are used for coatings, cements 


for laminating processes and for friction ele- 

ments such as brake-linings. 

B.P. 633,152. Appl. 13.6.47. Conv. (U.S.A.) 
14.6.46. Acc. 12.12.49, 

Cellulose ether compositions. 
Celanese, Ltd. 

Production of plasticized ethyl cellulose 
compositions for extrusion and _ injection 
moulding. 

B.P. 633,182. Appl. 10.9.47. Acc, 12.12.49. 
Fluid Piping Systems. T. C. Gilbert. 
Semi-rigid p.v.c. tubes are provided with 

a taper at their ends and used in conjunction 

with standard metal T-pieces, elbows, etc. 

The screwed metal fitting acts as die for cut- 

ting the thread on the p.v.c. tube. 

B.P. 633.211. Avol. 26.11.47. Conv. 
(Holland) 17.12.46, 10.10.47. Acc. 
12.12.49, 

A process for the manufacture of vinyl 
chloride, N. V. de Bataafsche Petroleum 
Mfg. Co. 

Improvements in production technique of 
vinyl chloride from dichloroethane, consist- 
ing of a new packing material (gravel) in the 
reaction vessel for treatment of the 
dichloroethane vapours. 

B.P. 633,400. Appl. 5.9.47. Acc, 12.12.49. 
H.F. heating apvaratus. P. H. Walker. 

To: Airmec Laboratories. 

Automatic drying on conveyor system 
using R.F, heating with electrodes embedded 
in insulating material. Glass and Mycalex 
are mentioned as_ possible embedding 
materials. 

B.P. 633,416. Appl. 9.10.46. Conv. (U.S.A.) 

29.10.45. Acc. 19.12.49, 

Liquid adhesive cement compositions and 
composite structures. Minnesota Mining 
and Mfg. Co. 

Adhesive which is self-setting at room tem- 
perature, consisting of a low molecular poly- 
sulfide polymer and a_ compatible 
alkali-catalysed phenol-formaldehyde liquid 
resin. 

B.P. 633,560. Appl. 23.12.46. Conv. (U.S.A.) 
22.12.45. Acc. 19.12.49, 

Process for producing a moulding material 
and the article produced. American Viscose 
Corporation. 

Alkali-soluble, water-insoluble cellulose 
ether dissolved in alkali is mixed with rubber 
latex (or rubberlike polymerization product) 
and the compound coagulated to form a 
solid mass. 

B.P. 633,621. Appl. 8.5.47. Conv. (U.S.A.) 
10.5.46. Acc. 19.12.49. 

Resinous compositions. 
Electric International Co. 

Method of producing fibrous laminated 
members impregnated with a phenolic resin, 
possessing good post-forming properties as 
well as good electrical and mechanical 
properties, ; 
B.P. 633,630. Appl. 10.10.46. Conv. (U.S.A.) 

30.11.43. Acc. 19.12.49, 

Strong, homogeneous coherent coatings 
and self-sustaining films and method of 
forming same. B. F. Goodrich Co. 

Method of forming a coherent coating of 
vinyl resins on the surface of wood, fabric, 
glass, metal, rubber, stone or plastics. 

B.P. 633,681. Appl. 22.12.47. Conv. 
(Belgium) 21.3.44. Acc. 19.12.49, 

Process for synthesising vinyl esters of 


British 
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carboxylic acids, Societe Belge de L’Azote 
et des Produits Chimiques du Marly. 


oO 
ll 
C,H, +R—COOH—-R —C 


| 
O—CH=CH, 
B.P. 633,710. Appl. 18.12.46. Acc. 19.12.49. 

Adhesives and sheet material coated there- 
with. W. P. Williams, 

Adhesives of the water-remoistenable type 
consisting of polyvinyl alcohol and concen- 
trated sulphite liquor. 

B.P. 633,732. Appl. 3.6.47. Conv. (U.S.A.) 
6.6.46. Acc. 19.12.49, 

Production of organohalosilanes. A. J. 
Barry, L. de Pree and D. E. Hook. To: 
Dow Corning Corporation. 

B.P. 633,745. Appl. 25.7.47. Conv, (U.S.A.) 
31.1.40. Acc. 19.12.49. 

Compositions comprising plastic polymer- 
ized chloroprene. A. D. Macdonald. To: 
B.B. Chemicals Co., Ltd, 

Liquid composition comprising _ plastic 
polymerized chloroprene dispersed in an 
organic solvent containing an alkali-salt of 
an oxygen containing acid, to improve 
resistance to thickening and gelling of the 
compound. 

B.P. 633,786. Appl. 12.8.47. Conv. (U.S.A.) 
13.8.46. Acc. 30.12.49. 

Stabilization of polysulphone synthetic 
resins. British Celanese, Ltd. 

Copolymers of olefinic hydrocarbons and 
sulphur dioxide with a heat stabilizer. 

B.P. 633,826. Appl. 22.4.46. Acc, 30.12.49. 

Mounting of metal elements in thermo- 
plastic members. R. C. de Holzer. 

Moulding of metal inserts into thermo- 
plastic articles. 

B.P. 633,849. Appl. 7.1.47. Conv. (U.S.A.) 
21.1.46. Acc. 30.12.49. 

Improvements in the manufacture of 
siloxane resins. E. J. Smith. To: Dow 
Corning Corp. 

Organo silicon resins composed of:— 
10-40 mol per cent. methyl siloxane, 
9-25 mol per cent. phenyl siloxane, 
40-70 mol per cent. methyl-phenyl 
siloxane. 

B.P. 633,850. Appl. 7.1.47. Conv. (U.S.A.) 
21.1.46. Acc. 30.12.49, 

Improvements in the manufacture of 
siloxane resins. E. J. Smith. To: Dow 
Corning Corp. See 633,849. 

B.P. 633,876. Appl. 29.4.47. Conv. 30.4.46. 
Acc. 30.12.49. 

Synthetic resinous materials. 
Thomson Houston Co., Ltd. 

Method of making synthetic resins by 
polymerizing, at elevated temperatures, 
mixtures of an unsaturated alkyd resin, an 
ester of unsaturated monohydric allyl 
alcohol and a catalyst. 

B.P. 633,923. Appl. 16.12.47. Acc. 30.12.49. 

Manufacture of resins from aldehydes 
and aromatic hydrocarbons. ae G 
Woolhouse and W. Lunn. To: Dorman 

Long and Co. 
B.P. 633,939. Appl. 1.5.44. Conv. 26.7.43. 
Acc. 30.12.49, 

Plasticized synthetic resin compositions. 
Glenn L. Martin Co. 

Method of preventing loss of plasticizer 
from polyvinyl-halide resins. 

B.P. 633,940. Appl. 1.5.44. Conv. (U.S.A.) 
26.7.43. Acc. 30.12.49. 

Manufacture of dipped articles of plas- 
ticized synthetic resin. Glenn L. Martin Co. 

Dipping solution for making rubber-like 
articles from high molecular weight vinyl 
halide polymers with a plasticizer. 
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The VYBAK range of vinyl extrusion compounds affords excellent finish, toughness 
and tensile strength. These compounds have an exceptionally wide variety of uses: 
draught excluders and window trims for cars, buses, planes ; shock absorbing strips, 
e.g., between car wings and body ; garden hose pipe; sealing gaskets. Flexible extrusions 
made from VYBAK compounds resist abrasion, continual flexing, ageing, weathering 
and cold. They are unaffected by acids, alkalis and most organic solvents. The materials 
are available in varying degrees of hardness and a wide range of standard colours. 


VYBAK PLASTICS 


(REGD. TRADE MARK) 


A PRODUCT OF BAKELITE LIMITED - 18 GROSVENOR GARDENS - LONDON - SW1 
VP12, 








